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(57) Abstract: Objective sequence data (10) which is primary sequence information on an objective protein is entered in an inter- 
action portion predicting device by the user. A secondary structure prediction simulation of the objective sequence data (10) entered 
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prediction programs (20a to 20d) for predicting the secondary structure of the protein from the primary sequence information on 
the protein is executed. The results (30a to 30d) of the secondary structure predictions through the secondary structure prediction 
programs (20a to 20d) are compared with one another (60). On the basis of the comparison results, the frustration of a local portion 
of the primary sequence information of the objective protein is calculated (70). From the calculated frustration of the local portion, 
the interaction portion of the objective protein is predicted (80). 
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i^a j; 19 ge^fD^^-y-^^KO^BEfpJ^^Pfi^^M-rS (8 0) „ i"^^ 



wo 03/107218 



PCT/JP03/06952 



38 



(67) m^nm^mmiL t i^sij-r ^ „ 



5 ■^^-tt^CO-t$Jc«3t7^-^4 0^®l#b. ^^SiJ|§^(Dtb^fc:^oV^TfflV^6 (6 

Aco^i!!!^^^ — ^ 6 3 ~ 6 6 i: ^J;b|&i^-5o 
10 ^>'■^^°^«©A£#:1#3t7"-^^S^^.o-CV^5^^^, -T^cCib-^. P D B /^d? 

^-J; . J; D P^tt^-^^;^ h V'-S/a >^tDfe5 j^Bfmi (teSf^iB^PfiJc/^ 
~ 2 0 d COZli^^ttit^Ml^mT"-^ 3 0 a ~ 3 0 d fc^t-rsftftit^^f 

^'W 5 0 Srig^-rSo i-^^t^-^b. -^«^i^rM:7°a ^^^A20a-20d(D 



20 v-^ ^ ^—^^^'^wm^mm<D-ixm^'f—^f^E\-m-i\^xw&^^o 
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0 2 ^c:fcv^T^> 5/ M7-^ 3 0 0 ^@S{1sj^§[5{i^rMSg 10 0 hmvy 
;^-7^i^ 2 0 0 f^!jx.«\ ^:/^-^-;/ h^Trfe 

S o 

10 HI 2 (e:*5V^T^tl5v-;^7"A 2 0 0 f*, -t-;/ — ^ 3 0 0 ^:f>LT. tgSfP 

^^|3v^;^7"i>^ 2 0 0 WEBf— y^-^AS P1^— UTltj^Sc 

^>J;v^„ ^fc. ^^§!3v-;^7"A 2 0 0 ©^^Hfgf^, 2 0 0 (D/n— K 

100 <D±i^^mmm\cmm-r^ cpummrm^ 102, sft^ii^jc 

25 Tis^r^T' — ;x 10 6 a.^-^ly/^^Wm^f—^^—^ 106c) ^Wi^-f- 

stH'S^p 10 6 ^mx.xmm^fhx-$a^ , ^fhh^m-±ii.m:(Dmm^^^\^x 
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W\f^^v'-'^-<—:^ 10 6 a-^^^/N-^WMT^^-^-^— ;^ l o 6 c) fl, m 

i^e^tB'itfp 1 0.6 (D^mm^m(D 5 f^nrf^^^^—^^—:^ 1 0 e a 
10 m^^^-^^h^o m 3 ^nmMT^-^^—:^ 1 0 e a «ift^:t^:5'if is© 



-?:t7)*tit{i::jSCT5tfM©fiSf;'^^< ^fc. Ilfpfil J: ^ fti^^Sf£v^:^'a-^^: 



wo 03/107218 



PCT/JP03/06952 



41 

^fc, ^i^^-^^'MM^^'T — ^^—:^ 1 0 6 cfj;, ^ ^^^^^ ^(^iLitMM'f— 
^^^ttb7t7^-^-<-;:^'efc^, ^lyy^^Mmmv'—^^-':^ 1 0 6 c tt. 

^3cb fc-f >-/A r> ,x X — ^ ;^ T o T t> i V ^o 

=^mmm. iooi^.:yM7-^3oo (^iTc tt/v- ^ ^(Z)a'ft^g) h (D m ^ 

(Z)^|i§5fe i: ilft mH LT7= - ^ Srilla -r 6 tr^-r 5 o 

1 2^ttl;;t;^gl l 4©»P^ft5o ffi^^S 1 1 4 LTf*. 

*7t. m 2 ^c::fc^V^T. 102 OS (operating Sys 

t em) m(Dmny°^^^vJ>^^ ^m(DmMmmm-^m'm\^f^':fn^^9M.^ 

i9. «^(Z)^S^^ft-r§fc^^©tf#Ma5rfT5o $!l#Pg|5 1 0 2 fi, 

6^^-. g l^^ia^lJA;^§|5 10 2a. -^«5t^Mr n i^^mP 1 O 2 b , H 

<^«iti^r|iJ:7°n ^^9^ 1 0 2 c . ^?|ij|^:^i:b^§|3 102d. :7^;^h u-iy g 

^-ft^^P 1 0 2 e . t@S{1^j^^|5'fi^i!l§P 1 0 2 f . Z:^tiit7^-:$7:^;fH,g(3 ]_ 0 
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?M-r s z:^«it-i^?|ij :7° n ^ ^ -e 6 „ 

25 
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ms.i'fmm^L'f'mmm: i o o @ mmmAti^^ 102a (ommi^x 

(^T^yy°S A- 2) o 

r ;^ 9^ 5/ s A - 2 i^ijoV ^T. i o 2 g j; ^9 

10 -^:7n-^^— h-e$5§^ 

— <^t#^it7"^— 0 2 gjt, ^>'-^<^'KW:&t'—^-<—:^ 1 o 

1 ) o ^ V" :7° s B - 1 V >T . @ mm^^iy"^— ^ i)^ ^ ^ MtS^ty"^— 

1 0 6 c ic^m^tixv^^m^icu. r.7jimMr'-^mm i o 2 g 

15 i$r:/y-?^^;p3g^^_^^_;:^ 1 0 6 c g etHB^IjT"'— ^ (DH^^t^^T^ — ^ :^ 

:7''SB-2) o 

10 6c ^c:^^$^^TV^;^=^v^:^^^c:^^. -^S^ty^ - ^ l o 2 g 

KW^ty"— ;^ 1 0 6 c (c#^£-r^;5^^j^ij®ft-5 (x^iy:7°sB-3) o -r 
T'ce^'^. — v^«3^7=^— 1 0 2 g fi, f^ijx.f^. mMm(Dyi^^x:i^y^^'^\l 



wo 03/107218 



PCT/JP03/06952 



44 

10 6a 

^x^m 4i<im^. mm^mmiL^mmm. i o o f^, —mnTtj^Biy^ ^-^^ 

^fT§P 10 2b j; 19 , g ^^la^ij^^^^ ^ 1 o^fcfi 2 oi^A±c7)-^tt 

it«ij:7°a^^9i. 1 0 2 c (;i^fT^i±-5 (;^7^?/:7°SA- 3) . -Tt^^^. n 
^«3t^iiJ:7°a aMt^|5 1 0 2 b fi. g M^iJt=-^ ^BFf^cD^ 

Mizf^^'^j^si 0 2 c ft2fi^>fi!m5A«!j^«i 0 o(D\Hm^^^~r^^^ 

:^^'7A-efeo-Cfc J; < , ^fc. :y 1- y 3 0 0 L-X V h T'^ff 1" 

20 5::^;as-T?^§^§Rv';^-7-A2 0 0 co^§|5:7°n AirfeoT^ j;v\ 

oV^T\ — Mt3t^?l[l:/n^^^^^fT§|51 0 2 b tt, ^^^«3t^iiJ^n^^ 

^ A 1 0 2 c CO 5; ^ v- 3 h § ^t^^cW^t^MJ^^^^MI^^x - 

;^i 0 6 a(Dm'M(DmmMmcmfi-r;5 (;^^5/:7°sa-4) „ 
ov^-T:^ ^WfrnmiLf^mmmi o o ^M7^:^j:bi!^^i3 1 o 2 a (Dmmt,^ 

25 J: !9 . ^lliJI§*7"-^-<-;^ 10 6a lz.m^^tht- @ lii^ia^ij^-^ 
A- 5) „ ^/^t?-^, ^a'M*j;bij^§|3 1 0 2 d fS, 
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10 2c (Dn^^mmi^miwm^^^^x. ^mmmT'—^<D^m7^^hmk^'C(D 
1 0 2 b g e^ga^ijx— icix^jSi-S— }<^«3t7"-^ ^^#-et^ 

1 0 2 c c^— ^«3t«|g^t^J;b^-r6o 

ov^-e, ^^:s.Ymm±^m\mmL i o o f^, :7 ^ ^ M/^^y a :/tf 102 

ff^-ra (;^-7"5/:7°s A-6) o mQU. :2^>^;:^7"a^:7^x m^— 

10 3 :/t+#§|3 1 0 2 e J; (9 mn^ti^y ^ X b 1/— a ^'^fT^StD— f^iJSr 

:^1-:7 n — ^ -V — h "Cfe § o 
meic^i-J: M/--> a vf+^§p l o 2 e f^i J; 5 :7 y x b 

20 3 i/^tf^UTti j:v^ (;^7"s/:/s c- 1) „ 

^fc, h ^ff^^^ 1 0 2 e tt, — ^^itT^— ^ t^tl!l:7°n 

3 ^/coxar^l+^LTti j:v^ (;^7^5/^s c- 2) o ir^^fe^^tT^- 

^fc. 37^;^ h V— >-3 ^f+^gp 1 0 2 e mmmmi'f—^^—:^ i o 

6 b ^#jJH LT, i^fe]fefM'lf 1 0 2 h (^^a^e: J; v) m^^fhtc^x. 
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'AmTk^mi^n^^^M. 10 2 c<Dmimm'mm^m^v. mmmmmcm-^\^^x 

h :/tf^§|5 1 0 2 e {4, 5 ^ I/— 3 ^^tS©f^V ^z:t^ 

«5t^w:7"'a:^^^A 10 2c (D^mnm:^nmmcm\^^s.3^^ii-ifx. -j^y^ 
mmm.mm^'mi 1 0 2 h #~»3ti^sij:7°n ^^^i. 1 0 2 c 

^*3t^f|iJI^^ i! , H^Mt"^- ^ t ^ J;bK L T . ^ttat^iij :/ n 7 
1 0 2 c (D-y^«Jt^ifiij|^^©|f ^ C-ifc^) ^f+^i-;5. -^L-r. ?tfM'ft 

10 1 0 2 h tt, ^-i^«it^M7°n 1 0 2 c (DttitcOSpi^fe^tl 

m ^l+^bT. ;^ 10 6 b (DBf^OtB'lifli^tC^I^Tlftt- 

15 5o 

?^ft^ttfgt^^§i5 1 0 2 h ^r.i^mm.'^'my^ ^'yj^ i o 2 c 

it'ftit'lf#^#ia^ijn|:'c9#T5:ygt (as) fe{-f^:SbT% J;V\ i-/^t:)t>. 
#^^«3t^SiJ^n^^^^ 1 0 2 c f-J:5ga^iJ©^PJM^};io^ia^[J4j(DT5 

/m.m^—wmi^'i^mzfn^^^j^ 102 c©ft{ti*'lt#^i^^bT^5J;v^ cm 

20 X.f4\ ®a^IJ4^(^-#gcOT5: y^tcloVNT. :7°a:^^^i.Att. aS3t<7)mftS 
*fc. ffi#ittflRiS^§|5 1 0 2 h tt. ^^--^A 1 0 2 c (D 
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-7) o ^t^t>-h. ms.imm±mm 0 2 f -^©mfit^® 

1 4 (>^m;0i-5 (;^^ty:7's A- 8) „ 

10 r EI 7 ft. mmmmi.f^mmm i o o (D{±i;^i^g 1 1 4 

*^JfeM«. tit?L|lT'X=/l^@$^/^ if (Mamma 1 i an Aden 
20 ylyl Cyclase) (PDB IDrlCJK) (2^l3j!^ffl#^:I*3V^-r 

tmacj i^v^5o ) <DTx ymmm\^-D\^^x^n^^9^i^^u2^m^^x 

Mx.f^\ MA C (DT 5 y fftia^fJ^S )3 ;^ h ^ Kttag-T'fe S^^cD?tfti^^*i- 
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M^(Dmm&^^ir^^y7<Dm^$M^MB~ 2^ MAC (DT ^ /mmm^^^^o) 
i&'D:r.ikmm:-v^^m'^(Dmmm^7r:~r^^^-:7<DmmMmMB- 3. mac(d 

EI 9 IS^P(^ K^y^^-^-^ • :x >-g ^tc j; :7^;^ h l^— S/a 

15 IlI9^-:^SV^TMAC(COV^T^Mbfc^i:#:«5tf*^rH1^te«M (space 

fill) ^^Ttai4$:txTV^^o /d^:^, ^7 ^ M/— 3 ^-tZ);;)^^ V^fPfif^^t 

(Dftil®^>'y^°^Kfiif^^gy (wireframe) ^^:TfEm^tbTV^5o EI 
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mj:h(Dxh^. !E^-rLhmmmi^m^(Dn<mf^^tix\-^^:it^mvf£\^\ 
mm<:.xnt^t)n^^mmmm^-D^^x}±. ^(D^^mfcm^Mco—^i^^^ c 

PU (Central Processing Unit) :^ XX^^fMC PU 

15 xnmmn ^ n ^ y n ^ ^^xmrn^ir ^-t x ^ , fc^vN^, r;^-^^ 
tiimg 10 0 i^mm^i^m^mhth:^. 

20 h ^ — ^^jY VXWn^^thf'Tzf]) v- 3 n ^^^-^ — /•^^;itB^^;^LT 
— 10 6 a — ^-<— 10 6c) RAM, ROM# 
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10 mtm ^ fii^ae^ • ^-a- u Ttt-j^fe-t- 5 r i: ^ 5 , x. 

§|5^C G I (C o mm on Gateway Interface)^ 

:y^^. itWM.^A'^^. ROM, EPROM, EE PROM, CD-ROM, 
MO, DVD^(7)'(i#(D rBJitil(Dij^a^^f2|s:j ^gn^-t"^ — 

i-rtB^tl^^ROM, RAM, HD^CD'fiM© Tgl^i^ cD^S^^^^J , fcSV^ 
f^, LAN, WAN, 4:y^—^-^y VX^W'^-^ix^^- v hy — ^^^LX^n 

20 ^^yj>^^mm-r^m'^(Dmmm'^^mmm<D^^\^, m.m\^-:f^^^yj->^i^w 

25 — /l/^^-riT"^ y i: UT:$)-=^Sj^$tb5 O S (Operating 

Sy s t em) Ki-^m^^X^Sm(Dy''ti tmWiVX ^(Dmt^^&)S^~t^ 
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5 LAN (^/^X»|W23{:^^^tf) VAN^, y =^ ^/iiftlH 

i^/VT^'S^ ^ /^cD7J?;A;-^'^tf ) CATVli-^. IMT 2 0 0 0:^^, GSM 

ii,^pr-fciiii^. B 1 u e t o o t hm^Dmmmmm^. phsih^. cs. 

- ^ ^^elgiti- § ^ ^ -e ^ ^ . 

5; ^ V— 3 ^ ^ § — i5Jt«3t v^n A — t^«5t^ifiiJ/^* 
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15 t;as-e^5„ 

^K(D±i^m^v'—^ ^PDB (Protein Data Bank) if 
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^m<DyLitm^^T-^\z.m-^\^^x-7uiyT-^Tmm. (mm^k^wim. (hom 

O) -^fMm&^Wm (LUMO) ) , ^XX^X-^tM. MiS^c^M^-t^ 

5 Mm^^Wim. (HOMO) -^TMMi&^WhM (lumo) (Dm^=^ 

^/V^^— fi, r|f|S®:7°n AMO P AC 2 0 0 0 (j. J. P. 

Stewart, Fuj itsu Limited, Tokyo, Japan 

(1 9 9 9) ) ^^jlV^TAMl/^^/I-^r^T^fe^^^J; '9ff+^-r§^<^^S-e 
#S (^^y'^y-ys 2 1) „ 

So 

WiMtiW-^n^ (:^T^yys 3 1), 
25 S<^t5fe (K 1 amt h-Am^l^fcCOSMOmf^}ff)'M-\mmXh^o ) 
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(;ifT9o ^yuiy^^rwiMi mm^^mm (homo j t 

TftlS^fLit (LUMO) J (D2o<Dr ^^^li-, U^^b. Sl^®co J: 5 
i^lSp^fLit (HOMO) ^©^^vl^^^— ^;6S^if)^af)fcWfe (f^!jx.«\ 2eV 

20 /cMjit (ffii;tfi\ 2ev^) sxi^<D^x(D^m^m.^-:7^>y^4TWiM(D mm 

<^ = S c 
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oT. ^mmmm^y^Tix^^(DT ^ /mm&Kmmhx^^^^o ^^x\ M^r^ 

D (K) =S 

'^Wim.^>t^:i(Dr^ymi^^7{fji^xv^^7!)^^iMixM)t^^t^:it^^x^^o 

^(D,'^.h:^mm(Dm.^.(D—Z)Xh^o 
§ (;^7^:y:7°S 4) , 

^9^-rv^i:V^5tM?r^3oTV^5, b^^b, fSi:^^(D:^'^f±■^tL^);^S^'^'[■4 
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/^e if b b r % J: V \ 

&.±ic?jki^tc 2 -D(D^m (;^^5/:7"s 2 1 *3J;tK,x^-/:7°s 2 2) fi, ^tb 

10 J; 5 t-:^igi-5 r t x\ mmm hv^^^v) lEmi^mm.'r^ t ^^x^ 

TJ^1 2 0 0 t^. ^-y M7-^ 1 3 0 0 LTSff njlgfcimi^ L-Tltj^^ 
01 1 ^^*^V^T^-^ M7-^ 1 3 0 ®&K?g'l«f»«gl 1 0 0 

20 i!^f[5->';:^-7^i. 1 2 0 0 1 ^m:K\z.mmrr^mm^m\^. m^^u. 4 ^^-^^ 

121 1 1 ^^:*5v^r^§|3v^^■7"^ 1 2 0 0 fi, b r7 — ^ i s o o ^:/hbT. 

^e®j^'ffi§i3'f4«ij^gi 10 0 tm:K\<imm^rb. %mm^n-^xmun(D 

^:lX\ 1 2 0 0 WEB^— /-^^^AS P1^— /^^t UTS 
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VXhXV\ ^fc. i^t|5ix;x-r A 1 2 O 0(D^mEhl'^. :^§|5v';^7"^ 1 2 0 0 

M4«ij^ai 1 0 o(D±i^mmm<immir^cpum(Dmmm 102. 
m^'^^—y:^—:^^^^! 10 4. Atimm 1 1 2^m;^ssi 1 1 4^^s^ 

10 4'-r-:7Vv7^=e^^^*g-|!fti-6ta»l 1 0 6^'^l;tT«j5fe^;^^T:^o^9. ^tbb# 

mm^mmm 1 0 o«. /i^-^m(Dmmmm:^x-c^^mmm(DmM~^rcu 



15 — ;^ 110 6 a *D j;tF^ai^^'r'— ^ 110 6b) f*. gl^y'V ^^i^ 
^;rt^tB'|» 110 6 (D^1tj^^*(D 5 ^eatftaty"^— ^-<— 110 

25 ^fc. ^ati^^T"— ^ 1 1 0 6 b f^. fiJ^^P^P 1102 i3:J;6M^*J-M-r 

§ ft ^^Ift-f- § — ^ ^^^^^ S o 
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■l^miL^f'W&Mi 10 0 t^-^y — ^ \ 3 0 0 fc«/V— ^J^^cDffija^ 
gill 2^m:^^gi 1 1 A(Dmn^fsb. Z-Zl-t:. m;^^Mi 1 1 4 t U 

i^AT^-*5v^T^^m:tl^Ml 1 1 A-^^^^ }i\^xmm.-r^m^ifi-h 

10 ^#Srj^v^s::<J;^s-e#S, ^fc. -^1^;^ ^;m«UT*°-f ^^^^ ^ 

^rc. lEI 1 1 ^;i*5V^T. fi!lj«|5 1102 OS (Operating S 
y s t em) ^cDf)!iJ#:7°n A, #®cO^®#-Jl|I#^^i:fe L-fc:7°a ^"^^ A, 

15 j; ^9 . (DM&^tT^S fc J^coMMSr^T 5 o fiJI^P^P 1 1 0 2 . It 

«it^e5(-. :7 n ^ Tf Litf+^§P 110 2a. jl522fL3t^^§I5 1102b. 
7i<^^^^§P 110 2c. flttf^^W^S^P 1 1 0 2 d . mmW^U 1 1 0 2 e . 

rn^r ^ / mmm^'^m i o 2 f . m&{iLmmu \ 1 0 2 g. fiM^^w 

:3r~-f+^§^ 1 1 0 2 h. *5J;-0?. S^tT"— 1 1 0 2 p ^#::tT«j?fe$ 
20 ;fUTV^So 

:7 n >-7^ ^ TfLMl+^fP 1 1 0 2 a f*. t-S^^V^T^ 

n:/7^^TMft^^^-e&6o ^c-e. :7n^/^^rfL31ff»$Pi 1 0 2 a 

012 tJi^-t-j: 5 1-. ^-m^^%\M.%\%^ 1 1 0 2 i }iw\^^wm\'mi 

25 1 1 0 2 j ^ffiX-Tlffj^^ttSo 
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^^c, 7R5>^f^^$|5 1 1 0 2 c f^, ®&Kc^^^o'9 f^7X5>^^^^^^T^ 

^^c. fi«f2|s:i^^$p 1 1 0 2 dtt, w^^(on'o\zMm'^fmm^-^w\^'<: 
~^f^. mm%^%u \ 1 0 2 eft, m^umMmmmm.T ^ /mB^-^^mm 

^:^c. f^ltr^ 1 0 2 f ft, ^^n^/^^-f TM^MifflS^ai 

^fc. fgf^fetpfi^iij^p 1 1 o 2 g ft. {^Mr % /mmmk^^ 1 1 o 2 f 

i-S?§t4$[5(i^rM¥J^-t?fe5o f&ft^pfii^Wi i o 2 g ft. mis 

20 §151 1 0 2 k Amn^^±-vm^<tvx^ 9^^^i¥'ox\^^^^'^^(DmmT 
5 y stMSrSfj^-r ^ M^ET 5: / mm&mnt\^ 1 1 0 2 m ^ . ^^-m^ sf^ 
m^i^mi^xmrn-r^mm^mtKir^mMi^tm^]^ 1 1 o 2 n ^ ^#;t-c«j^$ 

«3t-7^— ^m#§Pi 1 0 2pft. g6t)(^sew©t#5t7'-i5'^^#-r 



wo 03/107218 



PCT/JP03/06952 



61 

(-ov^T. j^Tf-Eii 4-1212 1 ^mmL-xtmrn^mm-f-^o 
m^wmmmf^mmmi i o of*. w^T^-^mmpi i o 2 p(dm(^ 

J; ^TgS^(7)®aff(D^z#:«3t7=-^^PDB (Protein D a t 
a Bank) if c^^§|37= — ^ ^^^^ iyzf S A 1 - 

1) o 

ov^T:\ se«?&t«fi^r«Si 1 0 Of±, »Pt|31 1 0 2 0Mll(c:J;t9^ 
(;^7^5/:7°S Al - 2) . ^■T-fL3l|f^M(Dp||5(:IoV^-CIEI i 5 ^ 

:7°sBi-i) . ^i^wimm^n^o ^r-e. ^^mMt-^^^cov^Ttt. m 

r|-h^ri{t^^AP!j ?tfiIM li. 5tL#. 1 9 9 9^) f^tl^ 

^ y ''J -M^7K,^M< (^-7"5/:^s B 1 - 2~X7^5/:7''s B 1 - 7) o ^©^g 

F C = S C £ 

^^i'o -y^ffM\-%Y = h + G • D 5 J: 5 ^SfT^fjD ^ il8a#ft 
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1^ (x^^/y^s B 1 -4) . Fmm^h (;^^5,:7°s B 1 - 5) , mmn^^\(D 

-7^ 5/ :7° S B 1 - 6 ) (D^^ T -7'^^^^^^^^^ ^ ^ -irfT 5 o 

(;^7^5/^s B 1 -8) , ^(7)az^./^df?^^3^t^§ (;^7"5/:7°s 
Bl-9) „ rtb^CT. ^^Mft^M;5S||.Tr^o 

ci-i) „ ^j^i^wimm^n ^ t . m^tbT. #^^m3ti:iov> 

— hXh^o 

JcB'fML--CV^SSi£M^(D'f^^cD 2^^MU'a't5ii: (;^7^5/ v^S D 1 - 2) , 
SU-a-tJii-S (X-7^5/7°SD 1 - 3) „ 
mXh^t'W-'mir^ (^7^5/:7°SD 1 -4) o 
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2 0 (c^■f-M^c::feV^Tfi, S^ASd^P^J'ceS;^!; rf^:/^ K (REWTY) Sr— 
L3t 5 ttT ^ y ^a*R . 5>iF-f L3t 6UT^/ It^XY. ^^^flM 7 f^T 

SU^m 1 6 J^M ^9 . ® eKISt^fe^l^fi^rlOSg 1 1 0 0 tt, :7 n ^ 7-^7! 

^^mk^wMnm^ 1 1021 ^^irj^^sfastLittt^^^pi 1 0 2 j c^m^cj; 
^■mm^i^Wim. (homo) i^6^T-mm.4\:iW:'mv. m&^m^ (lumo 

7" C 1 - 2) o 

?^t4§l5{4^M§l5 1 1 0 2 g tt. #Sr 5; y ^^Sl^^$|3 110 2k© 
«9 , UT^ii-Klf^^iCDSr^^-rS (:^7^ 5/ :7° s C 1 - 

3) o #feT 5 y 1 10 2k}^, :5>^fL^4ttfgtt 

m^. m^^m^mm 1 1 o 2 g m^r 5 ymmmmn^\i 1 1 0 2 m<z) 

r 5 yStM^^lJXi-^ (;^^5^7°s c 1 - 4) „ iii2ifi, im^T^/mBi 
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10 a;6S||.T-r6o 

su^^Ei 1 4 iciM 19 . mmwmmm^mymm 1 1 o o ;^7^ >y :7° s a i - 

-t^/v=3iS^;5^?3{]^ffiT5 y^as^^^-rs (;^7^5/:rs A 1 -4) o 

20 5/:7°sFi-i) . y^'T-yy°^o\-\\^-^\j^xn.r%/m^}i(Dj;^-:^^i^i^ 
fcti^^ r. ^ r ^ CD ^ 3^ i6 5 .-^^ ^ s o 

:$>T-m3l 1 1 , ^^fL^2f±i^^#^4. ^^31 

25 31 8 3 . ^^m3l 9 tti^^S-^ 1 . ^^m3t 1 0 4 
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10 
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1 o/jS5->*i-5o 

/^df^-C7)^ffV^ts^ptffL3t^31$R-r6 (;^7"5^7°S F 1 - 3) o EI 2 2 jiL^-rf^Jt^: 

«^^^fL3t5, E(^:fe|SNj^^ (im^#-^4) f*53^-T-m3t 6 
:^%rn^7Vdr'— ;aSf^V^fc^s?)fL3t^^Wdf^— ft^^P 1 1 0 2 h U^fh^^nmUir 

T, 7^ 5^ 37° S F 1 - 4 ) , H t:°- §15^© jiaa^Mi^f^liT 5; y St^S 
^ LT^^-rs (;^9^5/:7°S F 1 - 5) o 

1 4 \cm^. m^wi^'i&i^L^mmm n o ou. m&iiL^wiu i 
1 0 2 g (D^a^c j; 19 . fj^^ir ^ /mBim(V'dp-^^^^^'\&i±^mtKvxm'm^ 



E 1 - 1 ) , ?§#^|5'fii^pJ§|5 1 1 0 2 g f^^iJ:h^$^ 1102 nO^iKe: J: 
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E 1 - 3) „ 

El -4) o :zi'h\<ix. imiT^ /mm&i^m^m^mrir^o 

L^mm(DmMi¥^i 1 ; v^i^^^ ut—^t 1 ] 
m^. :^^m<DmtMmi(DmMK-^^^xm2 3—02 e^mm^xmrnT^o 

i^m^^r 5 y M^SttH is40. Glu58, Arg77, His92 Xh 

5 tv^5 :it:^^mmm<imm^^ix\^^^, 

I n s i g h t I I ic:J:oT7X*^^tr#;f]nbT. ^^fL3ttf#(-i^^^7^=em 
tl^^j^^bfco -^br. Tj7|Sf7:>:7''n^-'^AMOP AC 2 0 0 0 ^jlv^r:^3i'fti 

HI 2 3 (Jl^i-j; 5 i-. ?gft§P{3ACDf^M^^ce 19 5 HOMO}0^?32#g 
J^G 1 u 5 8 i:, HOMO;0^b 3#g iCH i s 4 0, LUMO;0^b 4#S (DH 
is 92, LUMO;^^b 3#g(3:Ar g 7 7;eiS5>:^L7to :ic^4o(DT57^ 
rS*oTV^5o-c^ ^:r:ds^'gt4^p{i-efe§ 

-etr^o ^ i:S<— SfcUTV^5o *fc. His40^Glu5 

Arg77iHis9 2 < ^i^ffi-tr^^„ 
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>;/ h L/c0-c?fcS, J; 5 {-r 5 y^^S#^4 0. 6 0. 8 0, 

9 o#3£}cfLM^^v^:¥-c75iftv^$^5>;05mt^6o -^fcs :$^mmmiKm^xm 

40, 57, 5 8, 7 7, 9 2 i 5 o;OS^;^S 

b^fc?gt4Je:i&^^^7:cT^ (4 0, 5 8, 7 7, 9 2) Iz. ^ < Mft^l^X 

V^§ (5 7«5 8{c5£V^/c^^(Cfgtt§Pf4<J;iMoT*IJ||lf$tbfCo ) o 
imiMM 2 ; y Tjfp?^ l^T— If A] 

^ /mmmi^n i s i 2, hi s 1 1 9xh^t\^^^:Lt-^mmm\zum^ti 

I n s i g h t I I {:i J; o r 7K^^-7- ^#*n u r , ^^Mt+#(J:iei>^f^mM 
^^j^feb/c. -^UT, rfJ|K©:7°n iJ^^^i^MO P AC 2 0 0 0 ^jlV^T*al'fb« 

mmi^msi (cosmo^Jx) s^ffiv^-c^§^l©|^§^#Itufcc 
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10 ^fc. H 2 7 {^^Ufcy n^T"^ TfL3lJ-J;6f^MT 5: y^ast . 02 8 
12, 14, 1 1 9 3o;aSfe;^S§^ 

htit^mm^i^^m^^T ^ /mm& (12, 119) \^^<Mit^vx\^^^ (1 4 

f^l 2^>l5av^fc:^^3:?§t4^|5'^^Li!t^oT^lJ»f$;l^fCo ) o 

V ^ T ^1 ^ (D M § ^ Jfe CD fti ( ^ T $ T J; V ^ 1? S o 
25 SrtT 5 ^-a-^r-^ry^cms^ Ufc;OS. S 6 110 0^ f^SUttf* 

xm)^^n^^ y-^Tzyhii^^:^^b<Dmm^)^^]^x{iihm^n^\ ^(omm.^^ 
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u^^^^ti:i,<Dx&^ , ^■^'rvh'W)mm^m^(Dtu<mm^^^x\^^^:i t^^i^ 
mt^. m^mm^i^i 1 0 2 icxnt^t^n^^^mmm^-D^^xi^. ^(d^u-^ 

fMBMcO—^l^^s CPU (Central Processing Uni 

t ) to J; CPU l<iXMMMn ^ti^y^^^vJ^ \^xmm.ir^ :it^^X^. 

-tt^t^-b. KOM~^fcn¥LDf£t^C0m'WMl 1 0 Gf^tmt. OS (Ope 
rating System) M UT C P U ^S^ffl^rtT 

^Af^, RAM^^cia— K^tiSr j;oT^tT$ti. C PU irMUTfljiJ 

milf^Wmm 110 0 ^::>t UT{£:ft©^^ 5/ h — ^ 1300 ^^^^bT^^$;t^ 
T 7° y V/ 3 :7° n ^ i^-y-^ \^mM ^^^X'h^<. i^^^ (-i^K C T <D 
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%MWf^::^^^ ROM. EPROM. EE PROM. CD — ROM. 

MO. DVD#cDf£:t(^ ^^w.n<Dmmm^\ ^. ^m^i^^:^—'^z^:^'r:>. 

fcF^il^^xSROM. RAM. HD^cD{i^(D ^^^mo^mmMiWl . fcSV^ 
LAN. WAN. ^ b{c:f^^$;fb5^5/ M7 — ^ ^^UT-T^n 

r:7°n^^^Aj ^ig^^-f Ut^— lilt) J- CO (^P^bfbT. It^fT^^v^a. 
10 — /V^^-f y bT^m«J^fe^;ix5%®^. O S (Operating 

Sy s tern) J-ft^ ^H^SUf^cT^y m ^ ^^|{) UT-^^M^jtj^^i-^ 

15 tB'|t§[3 1 1 0 Q\z.Wih^fh^^m(Df—^^—:^m iMUmWM.'T — ^^— 
:^ 1 1 0 6 s.-^^XT'^W^^^—^ 110 6b) fi. RAM. ROM^c^t^^ 

20 ^-^Wi^-t^o 

17 — ->3 ^^cD'|f#^ffi)i|^^#(D'[t#^aSg(c:7°y 

25 ^saL-Xtj J;v\ 
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MScD— §|3^CGI (Common Gateway Interface) 

5 ^;^c. -t^ ry h V — ^ 1 3 0 0?*, ® & Ky?^t4mi^«« 1100 hmV-y 

-^"rJ^ 1 2 0 0 hmwmzjmm.'T'^xm^^^i^. -r i^^—^-^^y 

(T-^P:^'VT=^^^^/K7:)2J?:^%-^tp) CATV^i^, I MT 2 0 0 o:;^^^, 
10 G s m:;^^^ fcjiPDc/PDc-p 5^ h 

^miH-^. ^situr^tiiiH^, B 1 u e t o o t h.^(oWimm^m^. phsih^. 
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m-L-fcmmT^-^Km-^v^xm^m-^f^u^mm±^ y Kom^m^^ 
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- 5 r i: J; (9 . ^ i/y-s" ^ K — ^^Mi- ^ r 5; / ^ -^^^ 

f£^^^mmi^x^,^v\ 

25 itM^Pf]ASr#^-r6o 
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VU — ^ 2 3 0 0 ^^b-Ciift■^rtg^C^^bT«j^$tbTV^6, 

HI 3 2 fc:|ev^T^^^y M7 — ^2300fi, :^ ^-^^^ WtBS'f^ffl'ltfR^a^H: 
2 10 0 tmV^:=^'TJ>. 2 2 0 0 t ^tgSfc^^i-^rM^^^tb. ^ 

El 3 2 ^^:fo^V^T:^^^^>-x-7^i^ 2 2 0 0 fi, -t- 5^ M7 — ^ 2 3 0 0 ^^UT. 

^^Piy;^-?^^^ 2 2 0 0 f*, we Bf— y-^-^A s P1^— bxS 

UT^Dj:V\ ^fc. ^W^y^'Td>.2 2 0 OcD^llfgft, ^§p->;^7"^2 2 0 0 

m3 2}cm^x^'^y<^'Mm:s.im-mmm'mn2 1 o o«. wtmm^^. ^ 
M^W2io2, mit\Eimm\^mm^^'h:6^i-—^m(Dmiw^M m^^T) \^ 

®j^^tL5aft$IJ#P-f V^ — :7n^ — 13 2 10 4, A^SB2 1 1 2^^^!^ 
S2 1 1 4 jz:Sgg$fLSAm^f|fiJ|ip-f — — ;^§|5 2 10 8, *5j;a\ # 

m<Dv'—^^—y^-^^—-y'/uf£t'^m^^ir^m'm^\i2 i o 6^mK.xm!^^th 
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5 M'T-^^—^ 2 10 6a :^J^X^mm^^v'-^ 2106b) It. ^ 
:7 T -f /v-^x - ^ ;^ 4^ r> ^ ^^^^ jEg :7 ^ ^ y^,^ ^m^T 6 o 

15 x-efcoT% j:v\ 



^fc. 1113 2iJ:*5V^T. mimm-^ >'^ — :7:s,—:x^2 1 0 4it. ^^/^^ 
^^BEiisj^'ltfRMiaige 2 1 0 0 i:^^ b 17 — ^ 2 3 0 0 (^fcf^/V— :5^#cD 

20 Mm^g) t(Dm\z^n^mimm^n7o -r^j:t>h. mmmm-f ^^i^--^:^ 

0 3 2ic:*5VNT. Am^fiJtP-f — :7ai-;^§15 2 l O 8 tt. 
«2 1 1 2^m:^^©2 1 1 4(Df|!IJ|4P^fT5o ilil-e\ mtimm2 1 1 4 ^ L 
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^fc. ms ZlZ-m-^X. W^I5 2 102 fi, OS (Operating S 

y s t em) m<Dmmyr:^^^^j^. ^m(ommmmm^M^^rcy'n 
tmitmi^. «5g7=-^mw2 10 2a. 2 102b. m 

7j<®#^§|3 2 1 0 2 c. |f-«t@Sfl=H^[5{4#^§P 2 1 0 2 d . ffiSftJ^^|3fi# 
^§152 1 0 2 e. *5J:rJ?. ti2f1^Jli^PJ^P 2 1 0 2 f ^#^T«|^Sc^ttXV^So 
^©5-^. Saty'^— i?^5i#fI5 2 1 0 2 afi. mS.i^)^^^M^(D^>'^<^^ 

*fc. i^7j<ffi#^§i5 2 1 0 2 cf*. m^T'—^m%^!^\^xm^vfcmm:7' 

*fc. 2 1 0 2 e f^. mmmmmmm^mcx'-wm^fv 

fcmm^Mm. m7km!^M^m<ix!>^m^thfcm7k'm^:s.i'f^^^~-/]y^—, ^ 
cfct>\ ^mwfmmiLii^-'^^mcx!wm^nfcmmm:s.i'fm^^^7^^—iz.m 
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^ia^ij(Dfi35^:asfjiM^ >^-^^'m(Dm's.i'^mmtLt i.xm-'&^fh^i^^^t^ 

^-f. 7«-f >'M(75!¥lffl^cov^TH3 3 ^#J3H,bT^PJ!-r^o E] 3 3 

^i//N°^atgSf^^^|f5^g^aM±g2 1 0 Of*. «3t7'-^:^#§|5 2 10 2a 
(Dmm\^i:,X). ^ly^-^^'Rm^f—^-<-'^2 l O e a^fcf*^$|5iy^7^i»2 
2 0 0(D^n^v'—^^—:7. mx.U. PDB (Protein Data B 

oV^-t:^ c5i'>'/-^ii^Wt@S{tJl'l*fBM^e2 1 0 Of*, m.'^W^^(Dmi^T^— 
^i^-h^^M^\MmmMBM'W^^^2 10 2 bcD^^at-J:^. 0 3 4^jlv^T 



wo 03/107218 



PCT/JP03/06952 



79 



10 



15 



20 



25 



-2) o ^ir-e. mmM^kmrn 



isolated 



Srtf#i~^ (;^-7"5/::/'S B 2 - 1) „ 



f5\ '^Wi 1 ("Numerical Calculation of Mol 
ecular Surface Area. I. Assessment 
of Errots"A. A. Bliznyuk and J.E. G 
ready, J. Comput. Cham. , 17, 962 — 969 (1 
9 9 6) . ) 2 ("Numerical Calculation 

of Molecular Surface Area. II. Asses 
sment of Errots"A. A. Bliznyuk and J. 
E. Gready, J. Comput. Chem. , 17, 970 — 975 

(1 9 9 6) . ) \z.m^^thfcm^-^m\^x-h^\\ 

i§ffi^M®#^^i3 2 1 0 2 #?5a{;iov^T. m.^wmm^(D 



complex 



^tf^-f-^ (;^7">y^S B 2 - 2) o 



7^:y^SB2-3) o ^fh\Z.X. ftffiS^£feffi#^M:^^^ll-T-r 

^^P2 102 ccDM^cJ;^), ins 5 ^fflV^T^t3zl^i-S =t 5 i^. tSSItil-rS 

-^ff#bj^7j<S^#^i-5 (:^7">y:7°s A2- 3) „ #U^«\ T5/maS 
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(;^^5/7°s c 2 - 1 ) „ 

10 As =S -l-"^ <3 */r-t^ 1 

" hydrophobic hydrophobicA ' hydrophobicB '-^ hydrophobicAB * ' ' ^CJ^Vj i 

^ ^ AS hydrophobic mM7\<.m(DW>mX 59 . S hydrophobicA ^ ^ 1^ ^< ^ ® A 

m^m-(Dm7m<7^mmxh ^ . Sh^arophohieB?*^ >^^^WBm^m(Dm7m(Dm 
mx-h n . s hydrophobicAB «^ ^-/^"^ «A i: ^ «B tm^i^^miJ^ Vfcm 

15 CDj^7]OcD®a-efcS, 

. UT. it^7Kffi#^^|5 2 1 0 2 c tts 2 j; (9 i^7Kt4tgSffSffl^^vV^^ 

^ E hydrophobic ^^^^'f'^ (SC2 2) o 

E hydrophobic" k X A S hydrophobic ' * " 

20 

k = 2 4 c. a 1 /mo 1 • A'Xh^ 

(#% "Quantification of the hydrophob 
ic interaction by simulations of th 
25 e aggregation of small hydrophobic 
solutions in watar ",T. M. Raschke, J 
Tsai and M. Levitt, PNAS, 98, 5965 — 5 
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9 6 9 (2 0 0 1 ) ) o 

2-3) , :zthicx. mykmw^^m^mTT^o 
5 wum 3 3\cm^. ^ ^^^-^^mwmimmmmm 2 1 o o $mm:s. 

-fi^^^Pfi^^^p 2 1 0 2 d (D^mK^ 19 . H 3 6 ^fflv^Tf^^I^i-§ J; 5 jc, pf^g 

10 f4#;eM<z)p|p^i::ov^T0 3 6 ^mmvxmm'r^. in 3 e ^mtMjfm 

je: *5 5 * i:/ X A CD Sft/i §l5{5z:#^^a ®— 'ff[i^^-f-:7o-^^— h 

^-f. mm^w^m^mw^^^ 2 1 0 2 df*. 3 ^^u; ^9#ast:lov^T 



15 



su^^H 3 3 j^iM "9 . ^ ^^^"^^mw^mtm-^mmm. 2 1 0 0 ^gsftis 
2 1 0 2 e (D^Wi^ii. ^9 . m 3 7 ^jlv^T=^^i-?, J; 5 mmm. 
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hydrophobic ^^'?'fe^fe^cKfit^j@x.§t|3fiz:^#^i-S (:^T^yysK 2-2)0 
^?):^i6fcBlfa:^ffix.^§P'fi^#S-f^ (;^7^5/:/SE 2- 3) , :Ln\cx. m 

t^(-. ^@Sff^ffim»MS^f¥?^plJciov>TH3 8 ^#fiSUTf£0^i-5o EI 

^-fs ^^-/^°^m^'f1^jl'lt#M^»2 1 0 Of^. ±3zEUfc;^-r 
J: '9t9S'f^>^f|5f4^#^-rs (^■7"5/:7°s F 2 - 1) o 
oV^-I:\ t@af1sJl^M2 1 0 2 f fi, f^^t^://^°i^K^^$P2 1 0 2 g® 

y'SF 2 - 3) o 

oV^T\ ^gSftJ^^rM 2 1 0 2 f fi, fmfl^://^°^K(CoV^T. ^azliUfc 

S-f^ffl^llfit UT#S^n5^^^;0^»^^i-5 (:^7"iy:/S F 2-4) „ ::;t^ 
1 ] 
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1 tts ^l^^^^Wt TbarnaseJ t TbarstarJ ^ ^i^V^T 

la 3 9 f*. ^ ^/^^ KtisfFj^tf #^asg 1 0 0 i^M^Mffi^^^i^ 1 

5 0 2b COmiMlZ.^ !9. barnase-barstar M^i^<^^^^nM^\^& 
-5#, b a r n a s e t^loV^T^T 5; y A S ^ff 

^bfcMaiHT^feSo *lllf-^-r J; barnase 69— 5 "t. 

38#=g. 5 9#g. 8 3#@. 1 0 2 # @ 5; / ^^S©^ A S 

<^ barnase fi^l cD^Pfi-C b a r s t a r ^rtSSf^il UTV^S ^ 

10 t-^^^'W-'^x^ 

^fc. 1114 ^ly^^^mw^mmmm^mi o ot^^ mjKm'-w^u 

10 2c (D^Ml^X ^ . barnase m:$iC0'^ihM7^K^^^ . b a r n a 

15 —^>m<. :i(DH7&x^^m¥)^(onM±-A^^'h^::.t^^vx\^^^o 

#^§[5 1 0 2 d (D^fflt^J; 19. barnase W2^cr)^|||tt5t^-S<5^ , b a 
r n a s e t^oV^T^T^ / @^^S#t^#-«t@S{tj^^-tW:3r- ^t+^ Ufc^ 
mmx^^o :^m\^^-r ^ 0 5 9#@. 6 6«@. 8 3#@. *3j;tJ^\ 1 

^§15 10 2b (D^at^l barnase-barstar it^f^j^f^^iiilft 

b a r s t a r K-Di^^x^T ^ / mm&m^m^mmm<D^ ^ 

25 S^t+^bfc^am-lrfeSo :*:il!l-^-r j; 5 b a r s t a r 5^«it(D 
5t>. 30#g, 36#S. 40#g, 45#g. 47#@. $5j;-0?, 77# 
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g /^^S(^^A Si^^i^^ barstar {±r (Dfl^fit? b a r n a 

10 2c (DMiSie: J; 19 . barstar mt(Dl^mM^^\^&-^^ . b a r s t 

0 2 d(D!^at^J;^, b a r s t a r W^jsCcDlgiiilt^^^-K^^ . b a 
10 r s t a r iJl-oVNT€-r 3; /ItM#iJ:^«t@SfFj^^^>/V-=3r— ^t+^Ufc^ 

^BK^i^i-i; 5 3 5#@. 3 9#@, 5 8#@, 6 5#g. 

^ ^/-^i^mailsffiW#^3as« 1 0 0 ffis{tj^fpffl§i5fi#^fi5 102 

15 e(Dmm\^^'0. IEI4 0. 1114 1 {^:*-r;^^(;IS-:5V^T. b a r n a s e f^O 
V^rttS 9#g. 66#@. 82#g. 8 3#@, *dJ;13\ 102#gT^y 

@ia»S:dstgS'fisj^fm«{i-efe 5 #s-r 5o r (D r HI 3 9 \^7j^-r 

0 2 e (7);§ai3a^JlJ; t9 , [114 3, 114 4 ^C^i->^:S:t^:S^^V^T. barstar 
^COV^■rfi3 0#g. 3 5#g. 3 9#S. 5 8#@. 6 5#g. 7 7#@. 

[^»J2] 
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2 >'^<i!>Wt UTR ibonuclease t^(0 Inhibitor 

5 0 2b (Dfil}M\^ ct'9^ Ribonuclease-inhibitor ^-^ft: 
(D'^^mM^^-i^ . Ribonuclease i3:oV>T#r ^ / St^^SI^-i- 
t^^^^Mlf (7)^ A S ^tf# UfcMBl-Xrfe §o ^m^-^i-J; 5 Ribo 
nuclease (D—7jkW^(D ^ 3 9#g©T^ /itBSW^A S-^^i^"^ 
Ribonuclease fi^l O^P-fil? i n h i b i tor irtSSfl^ffl U 

10 2c (D^fflic: J; Ribonucleas e^i:^CO'^^nW-^\^&^^. 
Ribonuclease t^loV^T^T 5 / St^Sfe{J:jlfK7X'l4ffiSf1^ffl^-t>/^^ 

1 0 2 d ©;^3Sfc: J; 19 . Ribonuclease m^CO'^MiMM\^& 
Ribonuclease (^loV^T^g-T 5; / @^^Sfe-t-#-«tBSf1^ffl^ 

20 t>\ 3 9 # g (7)T 5; / ||^S©ff-«;l^@3Lfpffl^^vP'^^-;^Sj^ < . coHt&X^U 

^fci. @4 8 ft. ^:/^^^K^gafpffllflRMSgi 0 0;5S^ 

10 2b co^af^ Ribonuclease-inhibitor 
^■^#:0|i^ErB«^f-S<5#. i nh i b i t o r f^oV^T^T5 ySt?«^f^ 
25 mm^Mm^co^d. S ^t+#b/ci^3aBI-e$?So fflf^l^i-J: 5 f^:, l n h l 
b i t o r y^«5t(^ 5 "fe, 4 3 3 # S i^T ^ / p^^S®^ A S idS;:^^ < . 
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inhibitor ^i~± ^ (DM'&.'V R ibonuclease t^WfM bTV^ 
10 2c (Dm^miC^ V). inhibitor WcoMem^tf^^-^^ . i n h 

i b i t o r iz-Dv^x^r ^ ymmmm\^m7kmnKi¥m^^^/\^^—^nw-i^ 

1 0 2 d (D^m\^^ (9 . inhibitor ^^(D'^^Bm^^i^m-^^ . 
inhibitor ^c:oV^T#T^ / Ma^fe(C#-m^BSft;B^;^./^=¥-^f+ 

^ WN°:^^®tesfisfflff#MSgi 0 Oft. ^ssf-^^f^jitMi^^^p 1 0 2 

e (D^mt<c2:<0. 04 6, 04 7 (^^-r;1i^^^cS-:5V^T. R i b o n u c 1 e 
a s efCol^T«l#g, 7#@. :|oj;t/. 3 9 # @ T 5; y 

^tBSftfflff 1 0 0 ft. t@s^^ffifi3j^m4#:£f^ 1 0 2 e (D^-mz. 

J; (9. 04 9, 0 5 0 f:i^-ri§^fc:S^'V>T. inhibitor fc:oV^Tft 
4 3 3#@(7)T^/M»X;aSt@Sfisjlfg:j!tf|5f5^^~fe§^/j^^-|-^^ ^^^^ 

hl-X^ 0 4 8 fc:^t-^gS#^§|3{i(D:fi^f2^f;i*5f-t5|S*n'|f fg(Z),^^<Jr ^< — ifc 
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J: ^ 2s6 fc:©^^^ fe o r 0j! cD^^ 5 ^ 1? ^ 5 - 

m i^mmu^^m t^-h(Dx:h^^ i^^-r l t> mmm 0^ ©^n < m)^ ^ tix v ^ s ^ 
:^^mimmm. wi^mm^\^2 1 0 2 Kxnt^:t>th^^mmmm<:.-^^-^xi^. ^ 

(D^W^fMji:M(D—M^, CPU (Central Processing 
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So 

-t^it^h. ROM^/c«HD/.e^^(75tB'|a§P2 1 0 6 ifjeif^, OS (Ope 
rating System) i UTC P U^^-^^^#X.. ^UMm^^r 
5 fci6(7)=i>-t=^ — ^:7°r3 ^^7^:aSfB®$;^^TV^5o r. =i t° or. — n 

1 0 2 SrSj^fei-^o ^^c, — ^:7°n^^9^}^, ^^-^^^^ 

>f^@Sfls;Btf$R^S^g2 10 0 {^M\^Xj£m<D^^y hV^ — ^ 2 3 0 0 ^^LT 



ROM, EPROM, EE PROM. CD — ROM, 

MO. DVD^cDfi^c^ ^^mm<D%mmi^} #ffi=i^t°^-^^^;^7^i^ 

(-rtJ^^tta ROM. RAM. HD^cD{£m© r|ll^j^®#iaMf^J . fc^V^ 
{±. LAN. WAN. 4>^—^~-^yh\^i-tm^n^^-yh^ — ^^^l^xyu 

^fc. r^n^^^Aj tit. ii:M(Dmm'^m7&iymKxmm^tbtc7'—^m 

— /l/-^^^:/^ U t L-X^Wcmf^^^l^-h(D^. OS (Operating 
Sy s t em) i^i-^m^tb^^m<Dy''ti ^^"7 J>^ tW^Wil^X ^(DtM^^mf^-t^ 
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2 10 6 si:^^X^mm^^v'—^ 2 10 6b) RAM. ROM^cD 



^ bfii. y y^<yMm:Ei'^mn^mmmw: 2100 • m^(DM.i^mm 

< . ^fc. ^31©— §p^CG I (Common Gateway Inter 
face) ^m\^^XmmsL-X-hX\\ 

20 ^:^c. by-^ 2 3 0 of^, ^^>-^^°^m^fti^tf#^a^e2 10 0 
tm\^iy:^TJ^2 2 0 0 ^^^^-^^ 
-y h^-. 4 y hy^^v^ h^. LAN (^#t/^||,z5^:;^§>^i:^) van^, 

ISIIM (T:^^^V7'^-^^$^/l-(^^:&tr^t^>) CATVlH^, I MT 2 0 0 

ys-^.y b^^iH-^, ^isp^miB^. B 1 u e t o o t hm(DmwfMmn^. p 
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10 [T^^pj corns] 



20 fi;is$>s^ 

1) ^mm^m 

r = k d"(0<n<l) 
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:i^-er ft^rBiJicosgi}!. dmm±mm. ^^mmmm^^h^o o^^. 

-C^n(Dimt. PDB (Protein Data Bank);:^^^0 

J;V\ nf^, 0-1 ^f^b<«, 0. 5~0. 6-T?fcSo 

^7t. k«2. 8A~4. 8A-X^h^f)K m^^<n. 3. 3A~4. 3 A^e 

§ o M X. P D B if (7> ^ e ««at7^~- i:f*«3t 

tt^i^7= - ^ ;e>s^ii*i $ V ^ s ^ j^s^ ^ fife iLi^mmm 

( X, - Xj ) 2 + ( _ ) 2 

+ ( zi - z J ) 2 
R IJ > 0) 
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3 ) ^^^^u—iyBiyv"-^ Mm^mm^ 

7'ce:;^fe;0s ^ „ [r.^iS^-=^-f 3i--f >- -7 ^- 7- y ^ -"^ J (c. g i 

bas, P. Jambeck^ 4 V — • ^-^1^ 2 0 0 2 ^j^) <3f 

20 ^f+^-rS (;^7"5/:7°SA3-2) „ 
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rintroduction to Computational Chem 
istryj (Frank Jensen^ John Wiley & S 

o n s i± 1 9 9 9^) t^if^^mm^nxv^^. ^^mti^. 6^ 

f£-h(D^m^\-lA\^^. mz.^ Fragment MOlfe (Chemical 
Physics Letters, Volume 336, Issues 1 
-2, 9 March 2001, Pages 163 — 170) ^ffiV^S r. 

15 E ,,,,1 = 1/2 SEq^qj/ v 

( i . j fi^r 5 y si^ScDfi#(Dr s: / i not j ) 

20 mmm i tr^j mnm j t (Dm^±.(Dmf'x^ho 

J: 5 «ftii © ^fe i: i:b 1^ L -c f t»::fe ?t j?? T i> v ^ ^ . 'W\^m 

m fit) If » (Dm\^ -I? 5 o 

3-3) o 
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E interaction (N) — 0. N ^ Q jX T 

E total = 1/2 2] E interaction ( N ) 



10 



15 



20 



25 



— E 



total 



t) /f^-^Mi^^M-rS (;^7^:y:7°SA3-4) „ 

ysi@a?ij±'el^^a*^tei-5^^©ii£;^^^i-El'T?fe5„ as zjci^-f-f^ij 
fc*5v^Ta. T5: y^SB^ijAtDs o#g(DT5; yst^S^, T^y^iBMBc^ 
1 0 o#@(DT5; y@iaSt^r^^Mi:fix^bTv^5. r^:-c\ W^mmn. 

^m±(Dmm^ikMir:5 (:^T^y^S B 3 - 2) „ ^m±(Dmm(D^^ 
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5 

15 ■^''S B 3 - 3) o 



r = k d"(0<n<l) 



i:r.-(?r {i^rBi±(DEEii. dmm±(Dmm. kmtwmmxh^o r 

20 0~1 -^^fcS^S^ L-< fi, 0. 5~0. eirfe^o ktt2. 8 

A~4. 8AXh^^>. 0^L<tt. 3. 3A~4. 3A-eS35o (9 . SB 

25 /JS-C^-S, 
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ntroduction to Computatio 
nal ChemistryJ (Frank Jensen^ John W 
i ley & Sons %h 1 9 9 9^) fj: }fXmM^i'hX\^^ , ^^^^^ 

mK^^XWMt£~hCO^m-<l-IB,\^\ mi^h±7&L^fzi2:^iZ^ Fragmen 
t MO^fe (Chemical Physics Letters, Volu 
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me 336, Issues 1 — 2, 9 March 2001, Page 

s 1 6 3- 1 7 0) ^m^^^:=.ti<i^^^T^ ymmm'^:^^^;i^^—^>k^ 

Etotai= 1/2 SEq^Qj/ 

(i. 3 n^T^ jmmm<Dii:M(DT^ /mmm^-^^ i not j) 

10 

:^^\cm^x. E -trfei^. q_,nT^ /mmm 

20 [>^^7"-A*^] 

1 0 0 wm%'m\zmr^^U'f--^-<—y^^i^^ri^j—^%m(D 

25 i^^gP^H:^^'^ 3 2 0 0 i: ^>5/M7 — ^3 3 0 

0 ^^b-CM#Brtg^^:S^LT«j^fe^tbTV^So 
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0 5 3 {^::fc-V^T-t> y YU--^ 3 3 0 0 m^miL^mmU 3 1 0 0 <^^§|5 
m5 3 (;:*5V^T^t|5v';^xA 3 2 O O fi, ^5/ h 17 — ^ 3 3 0 0 ^iTM^X. 

i^§|5v-;^-^u^:>, 3 2 o o fi, we B1^— y^^A S Pf— bTl# 

VXhJ^V\ ^fc. ^$|5->^-7^i^3 2 0 0(D:^Mji, ^§Pv';^7^A 3 2 0 0 

(Dy^-vr^a^Tmm^(D CPU. ^^^-^mm.. ^^y^g. a;^^s. m;^ 

HIS ■d>\z.^\^-x:m^mtL'^mmm^3 1 o of^, mmm^. i^^mtL^'m&w 
15 3 1 0 0 (D^\if^im^mz-mn-^^ c p u^cd»p^p 3102. mnmmm\z. 

rn-;^§|53 10 4. A^^g3 1 1 2^ffi;/j^g3 1 1 4 J^l^^^tb^ AtB^ 
»p^^^ — :7ac— ;:^§I5 3 1 0 8. ^X.XJ'. ^m(D^—^-<—y^^T—y';vti: 

UT. ^-jy M7-^ 3 3 0 0 tZlilft nTtg^Jl^f^ ^ tLTV^ 5o 

tB'fi§P3 1 0 6 :7Vv (T5; y^ia^ij 

^^_^^_;^3 3^ Q g a~^a|§^:7 7-^/l.3 1 0 6 g) fi. gl^T^V^^^ 
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^tbfDfB'H^ps 10 6 <D^m)^M^(D y ^ga^fjT^-— ;^ s i 

3 1 0 6 a fi, ^ ly^—:^.^^ h l^XT ^ ± ^^^^(DT ^ / M 

^Hmvti V) bTfpj5jcL/c-f V/N ^ .X 7^ — ^ ;^ -e o T J; V >o 
^fc. X 3 1 0 6 b f^, ®eKc^3i:#:«}ttt#Sr^*fi 

^fc. £gii7=^-^:7T-f/^3 1 0 6 cPi, T ^ / WMmW^^-^fh^^^T ^ / 

mmmf^mmt -mm±(D^m. 'm^±.(Dwm) \^m-t^mm^mH-r^^^ 

20 ^^-efcSo . 

^fc. M/l5§*^T-f /^3 1 0 6 gtt, M-a-^l^fiMiJiSS 3 1 0 OfcJ;-5# 
25 ^fc. EI5 3i^:*3V^T. ilfsM^^p-f ^-^^ v'rc— :^f^3 1 0 4{i. f^^^pfi 

^MBg3 100 M7 — ^ 3 3 0 0 {■^f'\-t;V—^m(Dm\t^mW) t(D 
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g3 1 1 2-^mtimm.3 1 1 4<Dmm^n^. r ^-i?. m^^gs ii4tv 

o ^fc, A;^M3 1 1 2 ^ bTf^. xif— K. *Dj;tJ^. -^-f 

^fc. HI 5 3 t^::fo^V^T. 0J« 3102 fi. OS (Operating S 
y s t em) #Wff!iJtfpy°n A. #ttc7)M^Jli^%*J.^U^c:7°n i^, 

ffi-^®M^^tf-r^fcfe(7)'ltMS^ff5o $iJ#P§|3 3 1 0 2 
tfetl^ttia^f-s r 5; /MSB^(J7^^-^Si#§P3 10 2a. ^mmm^'^n3 102 
b , 3 10 2c, tf 3 1 0 2 d , #ffiT ^ / I«S 

^^tP 3 1 0 2 e . ^-^i^mm^J^U 3 1 0 2 £ . ^-t-/^^^— :^/J^'fb^P 3 10 

2 g. ^^^mwf—^mm\^3 1 o 2 h. ;i!g'a^miL«ij^i3 3 1 0 2 i , :^oj;t>\ 

3 1 0 2 j Sr#x.T«j^^^TV^5, 

5 /mmmf—^mnsi^s 1 0 2 a ^^(Dm&'M^fM^ 
^fc. ^rHisgim^^p 3 1 0 2 b f^. T s: /mmmr^—^m^^m^^ «9 
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10 



15 



20 



25 



1 0 2 b tt. 0 5 4 i;i^-r J: 5 i«Mt+^§P 3 10 2k, «3t7^ — ^^ijjltf 
^^^-efc^o ^ i/T=-:?^IJj=Bfm§|53 1 0 2 nj^. 

^'^ft^^^'Cfe^o ^^W=¥— If^^P 3102df*, B155 (^l^-f-J: 5 (C. 
^rn^VVdsS— t+^^P 3 1 0 2 p. *Dj;t/. ^@a'f1sjl:3z^./l-=¥— W+»t|5 3 10 2 
ci^m^Xmj^^tl^. g+^t|5 3 1 0 2 p m^w<D 
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i^m ^ /V =3r - tim-^m -c? s . 
^fc. mwTK ymmm^-m^\i3 1 o 2 e rc^./i-^-w+#^^j;i j: 191+ 

^fc. ^^-^miL^ums 1 0 2 i fi, l^-^fWitDfmfTS: ys^as^^bl^^ 

20 M4c7)T 5 y mB&^f^m-r^^^'^m^^wm^xh^. 

25 [v';^7^.A(7)^a] 
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^^(D^S(7)PlB{COV^TlEI5 9^Sr#J3iLTfj£l3^-r§o 5 9 ©.^^^T-^i- 
15 ^-f , l^-a^tl3{4^MSg 3 1 0 0 tt, T 5 y 3 10 2a 
(D^im^X. K) . G e n b a n k /'^e 3 2 0 0 (Z^^^Pt^— 

^^T5; y^ia^[j7=— ^ 3 10 6a T ^ % ;^ lt. 

3-1) o 

20 ^ LT. ^fe^-^tp^i^M^s 3 1 0 0 tt. ^mmmm^i^ 3102b (Dmmi:: 

T ^ / mmm(Dm(D^m±mm^m:'m'r^ (;^^^;/:7°sc3-2) „ 
^ ^rsisgsm^^i^ 3 1 0 2 b iftjatf^^p 3102k ©^a^ j; ^9 

25 »Sri*:^bTfeJ;<. ^fc. «5fi7=-:^flj;S|f»§P3 1 0 2mcDMfcj;^) 
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^fJj^ft^tP 3 1 0 2 n (DmMK^'O ±7^l^fz.iy^ at. l^— iXa ^y'—^pim^f^ 

oV>-T:\ l O O f^, «W^^^|3 3 l o 2 c ©^atcj; ^ . 

oV^-t:\ ^^§R{4i^T|lJSS 3 1 0 Of:±, a:^./^:3(2— If^^lS 3 -L 0 2 d (75^a 
15 -4) o 

20 

Etotai= 1/2 SSq.qjX r ,j 
( i . j \-±^T 5 y Ma£c7){£^(Z)r ^ 7 i not j ) 

*^(^*^V^T. E total fi I? $3 !9. q 1 f^T 5 7 

25 i (D^p^m^t-efe ^9 . q j f^T 5 y j ®^P5^m#-efe ^) . r „ j^t ? y 
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E interaction (N) = Q N ^ Q j/" ^ 

E total 1 Z' 2 2 E jntgj-a^tlon (N) 



10 



15 



20 



25 



m -t:\ N mi:M(D T 5 7 E interaction (N) UT^y N t 

q JiT5: /maSN(DtP5}-«?t. qjf^r 5: j (7)§^^«#, r 

UT. j^-a-fP'fiL^aiJsm 3 1 0 0 {-±. mmr s: y m^Mmi^'^^^ 3 1 o 2 e 



/■ 



It? 



■^b-c. ^-a-tPiiT^rlims 3 1 0 oj:±. |g'e-^M»W3 1 0 2 i (t:)^®^;! 

S i:i-?) i:. ^-a-^MiLWJ^R 3 1 0 2 U^, 0 6 0 £Z)it>-e:^%:x-^>7V^— (DI^ 
IN^^VI-^ 5 (GLU) ^— |i^(D5i5§-^m5i(^f^1^St bT^ffiiJ-rSo ^tc. IS 
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^MiL^f^nm 3 1 0 2 i f^. El 6 1 i-^-r^ 5 {-5if«5tJi-e^^^;te 

m^. :^^~y:^'rM<i^^m's.f^m'r^^ti)^^^x-h^m.Wi(omum.(Dr^ 
jmmm^m^^x'^^miL^'^w\^^'m-^(Dmm(DWm\^'-^\^^xm 5 9#^# 
10 jJiLTi^^K-f So Q(Dnnux^'r^M-7^—\^. :^mfMm-m\^m~f^i^ 

m \^xm^ti\tL^=^mvr s ^^(^^s® — m y^—^^—vx^^, 

-^-f. 3 1 0 0^1. T5; 7^15^7= 3 10 2a 

(D^Wi^ii ^ . Genbank if (Z):^§|3iy;^^-^ 3 2 0 0 (D^V^l'f—^^— 

15 ;^^T5 ySMB^dy'^— ;^ 3 1 0 6 a /^iflJiT^i'-fr:^ bT. 

3-1) o 

ol/N-C\ f^-^§|3f»M^g3 1 0 0 fi. it-a-mt^^^^P 3 1 0 2 f (D^S 

20 5i:#:ftit'rf#^^fej^!ci-5 (;^X5/:7°S C 3 - 7) „ 06 2 ^JlV^T_h 

xSbfc J: 5 ii-a^fW^fi^feittP 3 1 0 2 f fi, v-S; ^ 1/— v-a >'y=-:$^^lJiS 

-^mtis^isfetp 3 1 0 2 f m-a-f^t^si^mt^g^m^p-trfesm^tcfi. it^ 

25 ^fc ifi-a-mffjg^fej^Sc^l? 3 1 0 2 f {i. _b3£]ibfc J: 5 i^i. ^»:(OT 5 /StBS 
^ij_h-ej^^^p{6: ^ a T 5 y (l^-g-aS) Sr{ix^-r S r is: J; 19 . 
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7 tt. MW<Dr ^ ymm^^i±'^^'^'B-mm^mmir^iM^(DUik^7i^irm-^--h^o 

OV^T\ |3f4^ilJigg 3 1 0 0 {i. ^rs^lEggi^^^P 3 10 2b (D^Ml^ 

2) o 

15 ^-f , ^PHiEgit^^^p 3 1 0 2 b fi, mt£^T^ymmm±i^^^-r^ 2-D 



25 oV^-e\ ^PHlEgim^§I3 3 1 0 2 b M/£5T ^ / MiaM-hf-#^-r S 2 
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r = k d'^(0<n<l) 



5 nf^ 0~ 1 0^ b< tt. 0. 5 — 0. ^^c. kf^2. 8 

A~4. 8 At?fe5^^ U< 3. 3A~4. 3A-t?fcSc 

oVN-i:\ 3 1 0 0 fis 3 10 2c ©^ate: j; !9 . 

(;^7":y^S C 3 - 3 ) o 
10 OVN-C\ 5i^^^§|5fiL^SlJ^m 3 1 0 0 rc;tvV:3r— lf^§|5 3 1 0 2 d (OmM 

mt. ;^ ^ 2/ 7° s C 3 - 3 i^i j; ^9 ^ iifzL^T \ J M^iS^s^om^ (-^fi^ 

^ Ur . ^^gPfiL^lliJ^M 3 1 0 0 f^. {^#T 5; / WB.'^^'^^l 3 1 0 2 e 

r ^ y wtax^^*::^i-s (^-x^^^'sc 3- 5) o 

LT. ^^^ISfiL^MM 3 1 0 0 ^-tv^^— */jN{bt|3 3 1 0 2 g ®^ 

c7>5if*t#3gttlR^^^ ;^ X 5/ 7° s c 3 - 4 j;: J: 19 5 / BtaS^^^vP- 

:7°SC3-7d^b^-7"^3'7°SC3-5^ •^-c7)#;:^ 7" y y^M:^.^ 'O Ml") o 

^ UT. ffe^^m^LT-tliJ^g 3 1 0 0 tt. {^^ir ^ y ^^^S^^^l^ 3 i o 2 e 

25 5 y^BS^^gP3 1 0 2 e mB'S:(D:r.^-,/U^^(Dm^a^T 5; /ItiB^OJ^ 

J; '9 7°t2 :y f U/t!2!^fi=j5feL-cm;^^g3 1 1 4 l^tUti h me 3(i, 
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2o(DT5 /mMM(D}£(Dr% /mmm-^i^^mmt \^xmu'r^t:^:^- 
m^w^'^m\'^^^M'^<D^m(Dmm^-o\^xm5 Qm^^m^xmrn-t^o m 

^T. ^-a-^P-fi^-SlJ^m 3 1 0 Ofi. T3; 7@tiB^lJT'-^m#^15 3 10 2a 
19 . G e n b a n k ^'(D^^Pi/;:^^ A 3 2 0 0 CD^^Iv^^y^"— 

15 :^^r5;/^Ba^fj7'— :^3 1 0 6 a7te^H^r^-fe;^bT. gfi^^^SK 
3-1) o ^fc. J^-a-f Pf»M^g 3 1 0 of^, ^^^{^^^^^^^-^-^^.^2, 1 0 

2 h(DM®J;ij; t9 . G e n b a n k if A 3 2 0 0 ©^^^t"'— ^ 

:^^T 5; /Mtia^tjT'^— X 3 106 a/^ifi;iT^ir;xUT. gfi^©® 

/Mia^OT^^— (;^7^5/y°s c 3 - 6) o 



-OV^-T:\ ^-a^tllfii^M^S 3 1 0 0 tt, lt^{^«5t:^j,fe§P 3 1 0 2 f (D^M 
25 (^T- ^/:7°S C 3 - 7 ) o 



ov^-t:\ ^-a-^i^aij^tt 3 1 0 ofi. ^n^gii^s^ps 102 h<Dmmi^ 
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ov^-T:\ '^^miL^ur&m 3 1 0 0 mw^M^]^ 3102c o^a^^ v) , 
^p^-a-^m^wmus 1 0 o?^. rn^./v^^-ff^f^ 3 102 d(Dmm 

10 T. y^agc7)3^^vi-^-?rl+^i-s (;^^s/:7°s c 3 -4) „ 

oV>-t:\ /^-a^^P-fii^MiSg 3 1 0 Of^. ::^-t-/^=3r— S/^i^fP 3 10 2 g 
15 ::7°s C 3 - 7;0^^>X7^5/:/S C 3 - 5 ^-c??:igl:#D^-r) o 



oV>-t:\ l^-^^PlJA^MSg 3 1 0 Ofi. fjiMT^ y^aS^^tP3 1 0 2 e 

(DmiMKX "0 . '^X(Dl^^{^^\z.^\^'Z'^'rv'7°^ C 3 - 6 t^h:^'r-y:f^ c 

3-5 19 bT. ^^W=¥— :^/Mi^^3a§f ^fr b:^c|§:^. ©It 

^p;as;^/h hfi:^ m^mtL^ h 0;^^fgM^^^i-5 7^ 5/ :7° s c 3 - 8 ) , 

l^mm(7)mMin 1 ; v y i-r— if a] 
5o 1 i^m^com&W(D'^^^mj^m\^m-r^o 
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5 e n b a n k^^^®f#bfCo 

^i^AT(75^f^(e:J:D«yUfCo ^1". PDB (Protein Data B 
ank) {^:^^$nTV^5^T(^®e«. ^fcf^, y K<Di:#:tf ^g'lf 

10 /c, \n X. «\ 0 6 4 « 2 ^vv^ 5 i^m(Dmm±.(Dwm t ^'^^(D^m t <d 
i^mmm± 2 0 nm>%fhx\^ft.m(D^mmm^^\^ 2 0 A-e^s i: 5 - 

20 E interaction (K) = q ^ 2 Q j/' 1" 

(i: r K ttT 5 / E Interaction 00 ttT ^ 7 ft^S K i ^^^J.^ 

as K t T 5 y Mas j (Dm^±(Dmif) 
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10 



15 



20 



^^-^ :*:^0J(^^itef^!j2(Dp^fflj::oV^T|l|6 7 —HI 6 9 bTfj^l3;!-r 
p D B \z.-^~^i^^^-^(DtL{immmtj'—^mm u/co 



25 



— ( Xi — Xj ) 

+ ( 



+ c 



- yj ) 



IJ 



Z T — 



> o ) 
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5 R4b'= (32. 664 - 36. 279) 

+ (8.451 - 7.19 6) 
+ (205.542 - 205. 
= 14.714 
R45 = 3.835884 

10 

^fc. EI 6 8 It^mmKX 19 ^fe/cT-fe^/Vri y • m^^^— if . ^ 
If ^ — CQ 3^^. A'df — ^'73^i-|l| -e $3 6 o m 6 8 /5>&Tir^/Va y • rn;;^^-^^ 

15 ^-a^^pjitrfeo/c (me 9) o 

L^^^^<DMMm 3; rhuntingtin — associtated p 
rotein interacting proteinji:^ Tnitri 
c oxide synthase 2 A] t CO^-^f^^] 

25 m^. :^^m(DmMm3(DmmK-D\^^xm7 om^^m\^xmm^?)o mtm 

m 3 tt20(DSeW^5/^'^i~SH#©;l!§^f|5fi^MfcHi-5o Th u n t i n g 
tin — associtated protein interacting 



2 

2 



8 0 8) 
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proteinjfi^ Tnitric oxide synthase 2 

ngtin — associtated protein interacti 
ng proteinj 5 7 6 0 0 Ht&X'^ T n i t r i 

c oxide synthase 2AJ f^T 5; / 1 0 0#7a-e 



T = 3. 8 



0. 5 



20 



25 



0 ^i'fj^'T^ r t ^>X^t:.o m:\ m 7 0 ttl^. huntingtin 
— associtated protein interacting pr 
o t e i xiCOW^^M^(DT 5 7^a»-^^ t ^ . i^lft^cln i t r i c ox 
ide synthase 2 A(D'^^^\^i\L(DT ^ 7 t "0 . 

•So 
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in 7 0 fc: J;;i^«\ f^!jx.«\ hunt ingtin-assoc i tated 
protein interacting proteinC)T5: / fft^S 5 
00#i:^ nitric oxide synthase 2 A(DT ^ / 
Si 5 Om^tW^-^mtL(DW}^(Dm^W(D:x.:^.;V^^n- 1 0 i: V ^ 5 J; 5 (d, 

H 7 0 j; 5 ^-t>/V=^^-<Dtl/h§M* 2 ofe , l ofih u n t i n 

gtin— associtated protein interactin 
g p r o t e i n(D-'^'htUtLt^T ^ JWB^Q 0 0 — 9 5 0#3£-I:\ n i t 
ric oxide synthase 2 P^(D-^^^UtLi}^T ^ / 2 5 

— 10 0#3£T/1i^^bfc*^-I?& 19 . 5 1 ofih u n t i n g t i n - a s 
socitated protein interacting prote 
i n(D'^^U\tLf}^r^ / mn^Q 5 0~9 0 0 #351?. nitric o x i 
de synthase 2 K(Dl^^tUtLti^T ^ / 4 7 5 ~ 5 0 0 #J£ 

[:$;^P^CO^itf^!l 4;E2F transcription factor 
1] 

20 iS^cfd, ;*;^0j!£D»M 4 oPlBf^ov^TH 7 1 v.xmM'T^o 

'^Mm4:U-^-^n^^m\^m'r^o E2F transcription 
factor 1 (WT. E2F 1) tttBSflsj^^i^J-IHi-a If 

E 2 F l ir^gSfFil-r^ta^^H o m o S a p i e n s (T^jl-f^^ 
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15 f^J xifi\ r^-^m^L^WmW: 3 1 0 0 ^S;^ ^ KT n — ^'©m^-CM^tf 5 

25 «j^i;Iov^T^-±. m^-r:6m-^^m\^^xii:MJ^m^ir^:itt>x^^o 
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M(^— §15^. CPU (Central Processing Unit)*5 

ir:^£t>-ib. ROM^fc«HD/£if(7)fB'g^M 1 0 6f£}f\Cl^, OS (Ope 
rating System) tWA9}'UXCPUl^^^^-^x., ^U^M^n 

M3^M3 10 0 t^x^UT{i:ft(D^.5/ b U — ^ 3 3 0 0 LT^,^$;i'LfcT:7° 



^ :^ ^ ROM, EPROM, EE PROM, CD-ROM, 

MO, DVD^(;ofi#(D rBiigffi(Di^ll^^f*j ^, ^ft^t^t-r^ — ^iy;5^7"A 

20 ^C|^]l§;^xSROM, RAM, HD^(D{£^cD Tgl^JlcDil^ll^lftrj , fe§V^ 
f^, LAN, WAN, }^\Z.{\^-^f\,:^:^~.^y YV — i^-^^A^X-f^ 

ry^n^^^j^j ^^i^^^'f b%^— t^f^i-PseDtb-Ts li^cD^i^rL 

— /l-^7-f y ^ UT^m«j?5c$tLS^iO^, OS (Operating 
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Sy s t em) \^i-\m^n^^mcoyi^ tWASil^X ^ (DBt^^^Mf^iT ^ 

— 3 1 0 6 a ~^a|?^^:7r^/V3 1 0 6 g) f^, RAM, ROM^cDt^^ 

10 So 

-^fz.. 3 1 0 0 , IS^pcD^^— y-j-/v=i^t°ri. — 17— 

15 L.-C^iJ;V^o 

^-^gpfi^M^g 3 1 0 0(Z)5>m • m'^(om^^'mWimi^(D\,(D 

-<—:^^miLVfcv'-^^—^'^w:tvxm±i^m}^^x^^<. ^tc. 

20 CD— t|5^CGI (Common Gateway Interface) Sr^ 
•^tz.. ^^^^^ hi7 — ^ 3 3 0 Of^, J^-a^^lSfi^iiJ^S 3 10 0 

3 2 0 0 i: ^ms.KmMi-^mi^^^V. mx.lt. a v^-^-jy h^. A^-yV 
^^-y b^. LAN m^XM^(^^;^^^tf) van4^. ^-^ y =i :/M'ft 

/'f^y'^ J^(DW^'^-^t3) CATVlH^, I MT 2 0 0 0 G s 
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m^. i^M^mm^. b i u e t o o t h^^MmMiM^. phsii^4=. c 
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'^^^iiL^^^xm.'^{^(Dmtm^mn^^}^ #t ^ y m%'&(D:^^-~/v^ 

f^lifcoV^T^^vv-^^— :^/Hl^^^a^^fTU/tJji§^, ^^-^7ve^—(Dm\i^)>^A^ 



25 i:^cf:5l^^^|3fi^^ioM#f^M^^^t-?)(7?-T:\ IffiK^fcfi^fea^^lt^fe:^" y 
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PAC 2 0 0 0 ver. 1. OJ (a^a^n^) ^Cigj^ bfcM^^OV^Tml3ai-^ 

10 

•So 

(D^f^) ^^^/yy Y Accelrys Inc. (^th^S) <D Tw 

ebLab Viewer Pro 4. 2J (So^n.^) ^ T I n s i g h t 
'0 I I J ($^r"^) (www. accelrys. com) ^Tripos, I 
nc. (^a^) © rSYBYL 6. 7J (Mn"p^) (www. tripo 
s. com),CambridgeSoft Corporation (^|± 
^)©rchem3D 7. OJ (i^B^pig) (www. cams oft. co 
m) t^}£) ^;SV^TzK*^#;!J^Lfc^>(D^. PDB (Protein 

;5 Deta Base) flE(D^^(Dm.'^^'&'f^^^^':^\Z.^^^f\.fz.MW^^ 
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l^fc7&i§T ^ (CYS) -A^^-^ixX^^ , ^^^^^ 

sucDi/;^^.^ (C Y S) ^ v^"-^>/ky^ LXh^^m^ia-i. ^(Dm<D 

#T ^ y WB.'&m(Dm ^ P cD§|5:5>lC=3r-^ 5/:7"jlgm* (Mx.«>J<*J^T- (H) 
^^fcttT^f-/^^ (CI-I3) ^#jjpi-^ (;^^5^7°S A4- 3) o 

atf+#y°n {m-PL\-t. rMOPAC 2 0 0 0 ver. 1. OJ (®b"p 

i-^ (;^7":y:7°S A4 - 5) „ 

•?:bT. ^T^T^ y@^aSi t-oV^T;^X5^7°SA4-2;0^b 

;^^5/:7°SA4-6^Mb (i#g(DT5; y^aS;0^^)S^c7)T^ y^M 

^^x^Mih^'Mff't^ (;^-^5/:ys A4- 7) „ 
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10 



15 



20 



25 



A4-8) „ 

yt^^ti i^—^mm(Dm\^ ya^-^j-^^^ mm-t 6 mii zy:^TJ^ 4 2 0 0 i:^. 

M7 — ^ 4 3 0 0 ^:f^bT^lftBTtgt;lSigUTtij^$;t^TV^§o 
in 7 3 {3:*dV^T^5/ hT7 — 4 3 0 Of^, ^ ^-^^^ WSst^iif 4 1 0 

0 i!^^Ri>';^-7^^4 2 0 0 ^^tSSf-Sl^t-a^Mg^^U. m^U^ 

07 3 ^C^^V^T^§|5i/;^7"i^4 2 0 0 fi, ^> 5/ b !7 — ^ 4 3 0 0 ^iM^LT. 

^://-^:j^gitatftaafb^*4 10 0 ^ijji#(c:>tbT^^^^ 

i^§|5->;^7^^ 4 2 0 0 WE Bf-— /^^A S Pf-— ^^^^ LTlft 

y 3 1° - ^m(o\m^^mmw^ ^ w j; m)^ 

bT^i j:v\ ^fc. «iy;^^A4 2 0 0(D^mmu. ^§|5v/;^7^^4 200 

07 3 ^3:*5V^T^>'y^°:^'««itft^i'f[^^g4 1 0 Ott. WS^fZl, ^^^n"^ 

««5t*3i^ii^g4 1 0 o(D^i^^mmm<immi-^cpum(DMm^^^4 i o 

2. Mm0a^(^S^$n6/v-i5^^(7)ilfH^g (Bl^^-f) f-S^^ti^S® 
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imm-{>^ — ^=^—:^^]^4 10 4. A:^S«4 1 1 2^liitimW:4 11 4K 
^m^^^y^'^tiWi^-i i^^ — 'y 10 8, *3j:t>\ ^m<of—'^^ 

5 ^ ««-itftis^k^ff 4 1 0 0 tt. ^ ^(D^iitisg:^ J: tm-mmm(oy^m 

^fcf*Mt(Da{g[ii,ii^^bT. hr7— ^ 4 3 0 0 j^iiltBit^J-^^^tt 

WWJit'lt^T"^— 4 10 6 a *5 j;i3^^mii^^:7T-f /V4 10 6b) tt, 

j:^4 1 0 6 a tt. ^^^^-^^^fZ^^il^^W^tcOmiMT^ — ^^^^IfibfcjM^gx--^ 
15 IS-*^ST^feSo ^:^^^^^®«aStffR7''— ;^4 1 0 6 a«, ^'r^— 

^ ;^ o T ^ J: V 

20 ^fc. ^^a|§:^7r'f /^4 1 0 6 b fl;. i5^^^^N°:^Wti3fiftafi'ftS»4 10 0 

^fc. in 7 3 (^*3V>T. ilMM-f :/i5^^:7 3z— ;^§|54 1 0 4 f*. 9^^^-^^ 
««3t*iS^I^^M 4 1 0 0 i:^t-y h '7 — ^ 4 3 0 0 (^/ctt/i^— ^^CDilfs^ 

4 1 0 4K. \'^(D%^-Mtmtuim:^^^'c^—^^mm-r-^mt^^^'r^. 



wo 03/107218 



PCT/JP03/06952 



126 

*:^c. 0 7 3ic:joV^T. Am;^f|jiJI^P-r — ^^-;^§P4 1 0 8 f*. Xtim 

S4 1 1 2-^mtimm.4 1 1 ^cDmm^n^o ^i^-e. m^s«4 1 1 4 1 u 

J^;CT{-*5VNrttm;^Sg4 i i 4^^^^ t i^xmrn-T^m-^^^h 

0 ^fc, A;^iSS4 1 1 2iUTf:i, /3^— *5j:tJ^\ ^4 

^fc. 0 7 3 ^^*5V^T. 0J« 4 102 OS (Operating S 
y s t em) #(Z>fi!lJfP:7°n i., ^S^M^jHI^^^I^ Ufc:7°in i^^ 

i<i^<o^ <D mm^mni^^ ferity (Dm$mm^ff^o f^ij«M i o m 
mm±^m<i. mmv'-^'^m^i4 102a. 7&mT^ymmmm^iii^^4 1 0 

2b. =3r-r 5/ :7"#intl5 4102c. «:ftt+#§P 4 1 0 2 d . tt^t^jl^ft:^!! 4 1 
0 2 e . *5 j;t;^\ i^^miM^f|5 4 1 0 2 f ^-HX-Tttj^fe ^ ^^TV^ 5^ 

^icD 5 J^^It^— ^^#t|3 4 1 0 2 a fj:. ^ WDrnmy"—^ ^M'S 
i-§ffitlT=-^m##©-efeS. I^fc. MfT^/@iaS^^im§M 10 2b 

t?&§o ^f^. ^^^yy°HMU4 1 0 2 c Jifil^T ^ / m^&m^D^^ R 

1 0 2 d yyltm^m^k y) -hts^^ s/rj^«mS;$^#^)ti$;rbfc 
ttitft^lfbtM 1 0 2 e f*. ^-Y v^i^M^m^^ ^ ±tE^-f 5/:7"Jig^tS;0S 



wo 03/107218 



PCT/JP03/06952 



^>'^-^^wmTt^mihmm4 i o j^t^x^^^:^#A|i4 102a (D^m 

10 (^J; W^°^^7Mt3t'[flR7''— 4 10 6 a -^^^Pv^;^^ A 4 2 0 0 

SB 4-1)^. m%-rs^>'^-<^M(^jmmf-^i^. mK.i^. xm^ 

^sM^l^J^^^^t^&m^^—^l^^^(D^T^V:^^^y-:7h Acce 

1 r y s Inc. ©TWebLab Viewer Pro 4. 

15 2 J m^n^) ^rinsight IIJ (Wk^u^) (www. a c c e 1 

rys. com). Tripos, Inc. (^^±^) (D T S Y B Y L 6 . 

7 J (Mffa^) (www. tripos, co m) , CambridgeSo 

ft Corporation (^It^) (D TchemSD 7. OJ (MSh 
^) (www. camsof t. com) f£ ^j^V^T7>;^^#:l}P Ufc % (75 
20 ^fc. PDB (Protein Deta Bank) f^lf(D^^U(D^^ 

m-T^f— ^ ic^m ^ nfz.mmf-- ^t^t\ ^ b ^ ^ ^ m(^&m7' 

SIKEI 7 4 Jc:M 19 . ^ >'/^:5' W«3tM'fbS«4 1 0 0 tt, fjjIJt^P^P 4 10 2 
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(:^^yy"s B 4 - 2) o 

^fz:^ ^:yy-<^'KmMMmitmM4 1 0 Of*, »PS|5 4 l o 2<DmmK^^ ^ 

:7°SB4-3) , 



mmm(Dmm^^iiii- ^ (;^^5/:7°sb4-4) o -r^^f^h. r^/mmmi 
K k ( k ^ i ) (Dm^^^T&mr 5 / mmmmxh v . ^ (DT&mr ^ / mmmmi^ 
^fc, mmL^r^i&i^T 5, /mB&m(D^\<ii^:^T4 :^ (cys) ^)>^^i'hx 

^:M'^y,\l(Diy.^^4 > (CYS) ,^ ;^ :7 .< Klslr-^ ^ L T V ^ -5 i- 
■^(DSiJ(Di^;^-r-f (CYS) ^ y ^aK^fc^jnx-Ttj J;v\ i- 

f^t^ib. 3£f§T$ /BtaSS¥ttttl§M 1 0 2 b i*mbfc3fif§T5: yg^as 
l^(Dcp(-i/.x7^^>- (CYS) '/f>-^^ivx\^^^m^{m. mM-y^T^:^ (c 
YS) ti^:^/^:74 KI^^^UTV^§3£ff /StaSil(^:«^^tb^c^v^^|Jco 

(CYS) -^s#^L-CV->§;6^¥iJ^L. ^^mWi(D^^:^^4 ly (CY 
S) ;aS:t^ii^S±^^(z:rj;Sf^giJcDv'X7^^^ (CYS) %ffi#T^/^a» 

:x7^5/:/SB4-4 ©^#-e#i^!!fe6'i)(cjM^g^^ i9 fc^^, -e®^ 19 n 

5£:^MSg4 1 0 0 tt, iyyHJ]U^4 10 2c ®^Jii;i J; (9 , ^fif^T 5 

/ 19 p co^mK ^mm^m m^^-^TKmrn."^ (h) ^ tc « 

y^/v* (CH3) ) ^mw-t^ (X7^5/:7°SB4-5) o ^-r5/:7°ffiamS 
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:/#*n$p 4102c f^. r^y mB^m j n^e^t ^ y s^-a- 
(;^7"5^:7°s c 4- 1) , T 5 /St^Sj COT ^ /jlijf^-^ '9 nJ^i/'ceoTv^f^v^ 
10 5^y°#i)fif*^S.J;f 5 (^^T^^^y^s c 4 - 2) o 

^ LT. =3rY 5/7°f^An$M 1 0 2 c f^. T 5; 7 gt^^S j ;5SN^ST 5 /mrQfS: 
V^^-a^teif^ (x-7"5/:/S C 4 - 1 ) , PB(DT5 yft^S j - 1 titttH^^xfcT 

15 — ^-y 5/:7°#j}p§i54 1 0 2 c fi, PUcor 5 /ii^^ j - 1 ^:)ttm$tbfc: 
/g^a»^--^:^tl^ccv^#^l^ft (;^^5^7°sc4-3) . r%/mm^ 

LT. ^-ry y^^MU 4102c f^, T^y j (D^mr ^ / 
^Nji:i-6 (;^'7":y:7°S C 4 - 6) „ 

20 ^bT. y-f\^lymA 1 0 2 c #;()nl-§^^ y:7"7K*J^T-HcAPN<^ 
{iS^l^TcT^m^*^ (1) {-t/^oT^^a?)S 5^:7"s c 4 - 7) „ 



. N.C.. 



A/" C 



(i?^^ =1.01 A) (1) 



25 
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5 ■So 

1 0 2 c f^. r^ymn^j ^^cmr^ym-^^^^m^ 

(;^7^5/:7°S D 4 - 1 ) , y^BS j »T5 yftlJM 19 Pf-Z^oTV^^^V^ 

®T\ ^^^y-^iiilim^^tir^ (;^7">:y7°SD 4- 2) „ 

Ur . ^ -r :y 7°#;!]n§P 4102c T5y j /j^ c^IbT 5 / m^^^cC 

10 v>:©^j^{i i:^'fy^si)4-i) . PIcDT 5 ygtas j + 1 tittm^^fcr 
^ yMaW(e:^*;rb5^-^ (^7^5^-7°SD4- 3) . j yjliJf^iSJ 

!9 PtC;^c^oTV^/£V^(7)-T:\ ^ 5/ 7°#:&P{*^^ ^ 1^5 -7^ 5/ y S D 4 - 4 ) o 

—If. ^y^HM^^^4 1 0 2 c f*. m(DT^ /m^^j + 1 hitm^nf:^ 
r^/mmmmK^^n^.^^^m^Kn (;^^5'7°sd4-3) . r^/m^^& 

15 i + ico^mr ^ /&^m^N^,,tir^ (;^-^5/ys D 4 - 5) o 
-^LT. ?/:7°#;&n$M 1 0 2 c tt. T ^ y j 

m^C^t-f-^ (;^-7^5/:7°SD4-6) o 

•^bT. =3r-Y S^:7°#i)P§l5 4 1 0 2 ctt. #^5)0^-^ ^^r-^ :y 7°7J<*M^Hcapc 
{ilM^I^ATcT^S:^ (2) (dt^oT^Ji^S C^T^s/^S D 4 - 7) o 

20 



^ J-^ CAPC 



C N 
' xR. 



C N 



CsplH 



CsplH 



= 1.08A) WC^ (2) 
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10 



15 



^^iy ^°#*p^i3 4102c T^y mmm j ^^ni^t ^ / m-^^^^m-^ 

(^■7^5/:7°s E 4- 1) , T^yf^as j /jMIJf»(9 P^^:/^oTV^;^^V^ 

^ L-T. ^-r 1 0 2 c T 5; 7 j ;5SN^{ST ^ ym-x?^^ 

v^^^^^f^ (;^^5^7°sE4- 1) , mtDT^ymmmj-i^im^thtcT 

(9 p{c:/^o-cv>/^v^(D^^ ^-t 5^:7"#iJPfW^i:-f-§ s/7°s E 4 - 4 ) , 
— iyy''HM^\i4 1 0 2 c f^, picT^r 5 /mm& j - 1 tttm^tbfc 

j - 1 (^±||;^;/V4^'c^/V^^^Cj_i (^^ 5/:/S E 4 - 5 ) . 

^ LT . 5^ 7°#;(]P^[5 4102c T^y j (^beIIt 5 y 

%Nji-r^ (.X^^y:/S E 4-6) o 

^VX. >;^:7°#j3P§M 1 0 2 c T5; y^^^S j ©^Ua^^^CA 
J t-f-^ (^T^sz-y's E 4 - 7) o 

•^LTs ^^5/7''#;fjp§M 1 0 2 c f^, #;!}p-r^^^5'7"y 9^/^a^*c 



20 



' X/? 



j^CAPN — „ — ► '^'■^NCsp3 (RnCsp3 —1-47 A) ( 3 ) 



^ ur. ^ -r 5^ :7''#jjp^i3 4 i o 2 c #*p-rs 3 ^7vS7j< 
mHcAPNk (k-1, 2, 3) o(ig^i^T(7)^# (#:^ (4) ) -e^j^a 

^5^:7"'SE4 — 9) o 



25 
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^ CAPNk ^ CAPN 



= R 



Csp'iH 



iRcspSH =1.09 A) 
(^ap3 =109.5°) 

^H^^,^,Cc^,^NjCAj=D,{D, = 180.0°, Z), =60.0°, D, =-60.0°) 

(4 ) 



-^■^ CAPNk ^CAPN ^ J ~ '^Csp3 



■So 

,^^^yyi^tin^4 1 0 2 c y^^K j ^^sciSfSjr 5 /^-efes^-^ 

10 (;^X5/^SF4-l) , y^^AS j COT^ /ftiJW9 P^-7:eoTV^/^^V^ 
©Tr, ^y^HMn^^tir:^ (^T S F 4 - 2) „ 

^ LT. =3r ^ :y 4102c ft. T^/ M^MM j f)^ C )lf!gT ^ / ^"Tr^^e 

v^m^t^« (;^-7^5^^s F4- 1) . RcoT^ y MS j + 1 ^i^E^3m$^^fcT 
^ ymB&m\^^^th^iM^ i^^T^yysF 4-3} . asj^r^/ftijM 

15 ^ UKf£^X\/^t^y^(D-X:\ y^Hjm-X^^t-t^ (;^-^ :7° S F 4 - 4 ) „ 
— =3r-t :y:y'#W4 1 0 2 c P#(^T ^ /maS j + i ^iliiim$:rbfc 
/@laW(-^^l^^.ev^^^(^:{* 5/7°s F 4 - 3 ) . T^/mm^ 
i + KD^mr ^ ymMm^N^.^ft^ (^T^zfsF 4 - 5) o 

LT. y^#;?]P$M 1 0 2 c ft. T ^/M^M^ j c75^i^;^/^:^}^^:=-/v^ 
20 *^Cji!-r§ (;^-^5/:7°s F 4- 6) o 

-^LT, 5/:7°#;?jnfM 1 0 2 c fi, T5; y^aS j »^l^a^*^CA 

st-t^ {^"ry-^S F 4 - 7) „ 
■^LT. ^y:7°#jjB§M 1 0 2 c tt, #j)Pi-5 ^-Y 5^ :yy ^/l^S^iS C 
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CAPC 



(Di±m^&iT<Dm^ (5) {3:ti§oT^fe^ (;^^5/:7°SF4-8) 



c c 

^ CAPC 



C N 



Csp 2 Csp 3 



(R 



Csp 2 Csp 3 



= 1.52) (5) 



^HcAPcu (k=l, 2, 3) (7){i*:^i^XT<^^# (6) ) ^^^^66 

7° S F 4 - 9 ) o 



10 



15 



20 



^ CAPCk^CAPC 



Csp3H 



■^■^ CAPCk^ CAPC^ j ^ '^Csp'i 



(^c.p3 =109.5°) 

^Hcj,,c,Ccj,^cCjCAj = (Di = 180.0°, = 60.0°, 2)3 = -60.0°) 

(6) 



.-C. (1) (6) t3:^3V^T. R. A. |» 



1 9 9 9 mMo ) o 
^ ym^&m^it(Dm^$f^^n ^ o 'rt^t>h. mopac 2 o o o^^ipsb-r. 

^:/^^^W«itM{b^«4 1 0 of^. «?^t+^§M 1 0 2 dco 
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m.^ (7) 



r r -e. m.m^r ^ j WB.'M^. a r g . l y s if -trfe . mttr ^5 / gt 
ASP. GLU/'ii^-efeSo T^y^ffiS'Jtts m 8 4 j^^-r J; 5 ^^1. 

10 :K1i -9 h L T ^- X. S P D B a^r^f— ^ (D H.-5:^^WB ( 1 8-20 tl "7-1^(0 
-X'^) -e-flJ^jlJ-f'S (rPDB File Format Contents 
Guide Version 2. 2J (20 December 199 
6) o ^/c. "^tf^feT ^ yg^^S ARG. LYS. ASP. G 

l.U^^}£) :7°n bWt^bfcHI S ©^taifef*. ^^tft^W 

15 ^:7°a^"^A TAmb er 7J (University of Calif 
ornia, 2002. ) (T^^^I^L^/gV^ AR N, LYN, ASH, GLH, H 

20 bTf*- 2(Ofl:^Sr^x.5 J; 5 t^:/n i/^i^-e^SbT*5< o 

^LT. ^://^^'WtftatSiS^kSff4 1 0 Ofl. tt5g*®^k§M 1 0 2 e (D 
Mmi^Ji:V. MOV AC 2 0 0 0 (DXtiyr^ ^^^i^HzZ-i-^tc^K. T^/m 

Sr^^i-§ (:X7^5/7°SB 4- 7) o MOPAC 2 0 0 0 

v^I^^Srf^Sb. §l55>«3t:^jS^liSrtt5 ^-e^So ^i^Ti*. M^^efiS 
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{^M^TB.l^^Xtlv'—^ t UTWJ-C^o J; ol^m^ir^^^. MOP AC 
2 0 0 0 (D'KFllJ-itoT. rfta^bz/^^-'grK^-r^j t^^^^i ti^'r:^ 
( TmO P AC 2000 ManualJFujitu Limited, 
Tokyo, 2000 ^M) o 
5 *f*e'?]te:f^. 1 O 2 e zk^cD^itM^IiSrfT 5 T 

PDB=3^K;0S ricBij (D^^^^^^m^M^^Xykm^i'M^n-ofcAtiPD 

Bv'—^KMi^x. ^-^T^ o^^(DT^ /mmm (i = 5o) 

10 Xh^. eggt;0S3. 0;^^^^^;^ h n — (r = 3. 0 A) (D t^l^^tii^ti^ 
m(Dmv Pi\^^^^y:^W:^& (7X*M^) ^T^fttt^tf oTV^6c ^7t. ±m<D 

:^Ty:fS B 4 - 6 -Cf*. ^ ^ Ufc^MT-^^lt; bT«#ff ^^tTo TV^ 
15 PHE5 0 {x=5 0(DT%/W%'&X'h^y:^=-;^Tv^>') "Cfe^o -CQ 

PHE 5 0 (D^x^Mify "7 ^"m^'M.'T^yKMW.^^'^^tXTY^i.x^^^o 
as i (7:)7X* i: ftiJIIMT- i-M^b 7 ^ ^w^^i^ So HI 8 6 T 5: 7 

20 8 6f*. PDB=i— K^^^ riCBIJ (TP ^ UT7K^#AP ^^To fc 

A^pdbt^^— ^t^MLT. #^T^ /^aS;5S5 o#gcoT5; (i 

= 5 0) 'e$>«9. Eg^i^a^S. 0::^->-^^;^ h a— (r = 3. 0 A) (Dt^\<l-^^ 

-eS)6PHE5 0 ( i = 5 0(7)T^ y^aa^'$3S:7^r^/vr7 — :/) -trS^So 
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^fc. «5t*31f[::§M 1 0 2 e {j;. ^m^(D«5t:ftiS'f[^^tT 5 ^^-a^. / 
mm^i (D^W-.^K^m\:.':7^ i^^^W&'T^o t^tl^. mopac 2 0 0 0^ 

wxj-m 7 4 i;iM'9 . ^ ly^^^mu'&^mi&w^ i o o j^. «3g:ft:®«M 

1 0 2 e (D^fflfil J; D . MOP AC 2 0 0 0 (DA::^:7 7-^/v-^fi^J^fei~§ (^7^ 
10 5/^°S B 4 — 8) o lEI 8 7 MO P AC 2 0 0 0 (DA;^:7T-f /K^— ^fiJ^:^ 

-^UT. ^>'^^^K«igSii'fl:^Sg4 1 0 Of*, «^S®it§M 1 0 2 e (D 
15 #^fflV^T. #^CDT^ y^^S(Dig^^MMt;ioV^TMOP AC 2 0 0 0§r^ 

v^-TMS^l'fli^^tT-r^ (;^-7^2/-7°s R 4 - 9) o r:::'e. Hissfi. mo 
PAC 2 0 0 o ^^:J:6«3tft^a'fli^ffic7)|§|^^:^-rm;0:7 7'^/^(D^f^!J^^i- 
H-I?&^„ ins 8i;i:^-rr5 m^mmi\:.m(DmMv'—'$'i>mti^nh. 

20 -^LT. W^^K«3tM'fb^«4 1 0 Ofi. jm^jMtl«^M 1 0 2 f 

^^S-rsim^mfli:e^-rs (;^7^5/:7°sb4-i 0) „ 

a^t|5 4 1 0 2 f fi, MOP AC 2 0 0 0 (D^miSt:^ {W\tiyr^/^) <0 

25 B 4 - 1 f J^^bfcmiT^ — ^(?5>ftJS-rsmS§l55>^ff^^X.-5o 

^bT. ^i//^°^W«agSia^biSM4 1 0 Of*. ^X(DT % JWB.'^l f-O 
V^T;^7"2/7'S B4-3;?)^b;^-7"5/7°SB4-l 0 ^iiffi u (i#g(^T5y 
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1) o 

■^UT. ^>'^^°^K«3tM{b|g©4 1 0 Ott. ;^^:y:/SB4- 1 OJZljo 
5 v^T#b:^^/^c«3t7^^-^^;^^t#3ti: bx. 5/:7°s B 4 - 2 2/:7° 
SB4-7^«ini (n0) ^fT-r^i^(Cj;^5, MM^:««c7)ffS^_h 
^f5^:i;^S-T?^^ (;^^5/:7°SB4-l 2) „ t-7:et>ib. ^^5/7°SB4-4 
^^b^-^:y:7°S B 4 - 1 0 ©^®^N^S;0^ ^5 C^^^S^ "tftf 5 ^ 
-r (7) T 5 7 ^aSf^io V ^-C^|3:$>t»;$S;^M'^b $ nfc P D B Jf^^iCiomMT^- ^ :ds 

\^'C^M\\:.y'7-if-^W&-^^\Z.) MO P ACT^:^:-^^^^'— f+^SrtT5o ^/c, 

Ji5zi!(o;^ 7^ 5^7°SB4-4^>fc;x7^^^:7°SB4-i o o^fp^^tf/v— :7°^3Ei 

15 [*^P;!(^j:5ft#M] 

*^Pj!{^:J;^|f^f?!J(7:)pt|ffl(-ov^Tllf 8 9^^j;t>^0 9 0/^^^^#j3§b 

T^PJ-r^o *tfffMT:ii. Urrjapanese Pea 

r S3-RibonucleaseJ (PDB IDrllQQA) ^JlV^ 
T. #^T5 /MaS^2 0 0#@CDT5 / ^^S (3262 JH^^ C104 
20 7H1619 N285 O300 S 1 1 ) ^ bf^^^-Cfe S„ ^ fc. *|+ 
^^^!l-I?f^fflbfcff#«(D«S^«, COMPAQ (^th^) (7) Ta 1 p h a S 
erver ES40 (CPU Alpha 2 1 2 6 4 8 3 3 MH z ) J 
(Mb"p^) -efeSo BlSSf^, t/i5i5cD:^M^fe (MOZYMEfe+BFGS 

25 So ^fc. |gl9 0{±, ^(DM'fb^fe (MOZYMEfe+B FGSfe) 

9*3j;t;?|ll9 0 ^^*5V^T. ^j^felU-He a t of Formatio 
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n (k c a 1 mo 1-1) "efe D . tMI « C P U H# PbI (#) ^■^LTV^2)o 
fc, ^XI^«ig(DH eat of Formation CDfjff^, -1 0 4 4. 5 
3571kcal - mol ~^'Xrh^o 

5 ig|i!9M-f-^ t (n=3~5) ^r-^W^^— ^Si{j^^-r§^: ^ 

10 yK^lft^iSM'fbSftT^^^f*. 5 0 6MB h) -efct9. fiiJUIt 

5feftii{bSftT5^^tt^ 6 6 7MB-Cfeofco — :*:BP;!(D^ife-ef*. 7X* 
«3tM{l^^tT 5 m-^lt. 3 0 1 MB trfe 19 . ffiiJi««5tM^b^tf 5 ^^f^. 

15 m(DmtM(DmM'] 

20 a^fT 5 bfd^S, ^ M«3t«'fb^m4 1 0 0 «StJ 

AC 2 0 0 0 ^m^^^^M^^—Mt vxmm i^t^^k m<D^^(Dnw^'^^^y° 

25 l=z^^y^§fjlV^T^3 j:V\ ^T-f L3lf+Wy^n A^efo 5 roaus 

sian 98 Rev. A. 11. 3J (Mm^) (G a u s s i a n, 
Inc. i^^±^) , Pittsburg PA, 2002). TGame 



wo 03/107218 



PCT/JP03/06952 



139 

ss June 20 2002 R2J (WkSh^) (Iowa State 
University, 2002) ^£ }£(D-:fu ^^"7 J-^i^M^^^^^i-^. T:f 

-r^>-^ (a b initio) ^i^mmi:\^^^mm:mmi\^^^'Mm\z.f^^o 

^fc. TAmb e r 7 J (Mua^) (University of Cal 



ifornia, 2002)4^ 



rx i n k e r 3 . 7 J (Mm^) 



(W ashington University School of Me 
dicine, 2001) tl^m^^X^^lt^ 5>^^^^ff^<©r^3S'fh ^fg 
-T?fe^o ^tLb(D:7°n ^^^^COAtbl^T^'— MOP AC 2 0 0 0 (DA^:7 
T /v- JM^l^-^ ^ 7« — ^ (D^U:Jyf-£ if jOS^^^e S /clfxr & 5 F b a b e 1 

10 version 1. 6J (Uaa^) (Pat Walters and M 
att Stahl, 1996) ^(Dy^n Sr^ V^T^^ J^IMO P A C 

2 0 0 0(DAt±i;'J7''— ^i!^^^5r.i:-e^So mopac 200 Of^^fei^ 

'^^6^^Whm.-:f^^^9J>^tmtn^'mMmf£^^mmhn^. Gauss 

i a n'^G a m e s s if f^, a b initio ^^T'i'Latff ^:7"n 

15 mtii^mmm f^ii'i^ x^-h 'M.m^ t^^^^mm ^ti^t^. t+#fi#K t^^^ae^ 

20 WiM^^yo ^t-h-^^^^o 

^fc. ^:x/N^««^^*»^g4 1 0 oi^MUT. m7f^(D^mmMm\'im 
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^fcf^fiM<^— CPU (Central Processing Un 

i t) ^xx:^m^cpu\z.xM^)^Mn^n^-^n^^'7A{cxm^T^:itti^'v 
\c}t>]:^x^>'^<^'g:mmMmihmn4 i o o{<imw.m^m^w.hth^, 

-r^^t^h. ROM^fc«HD/^^^©tB'K§|54 1 0 6 ^^ifj^tt. OS (Ope 
rating System) t UT C P U fC^^^^Xl. #ffi^Jl^^T 

10 ^Af^, RAM#{;ia— K$;t^■^>^ i: t-J;oT^ft$n^. C PU ^mfiiL-T$iJ 

«M 1 0 2 ^Itj^^-r^o ^fc. ^(^=3>^t°:x — ^r/'Hr^'^^Att, 

=lt3tftM^g4 1 0 Oli^ML-XamcO^^^y by -^ 4 3 0 0 ^^LX^m^ 



^^^^ ^W-Urf A . ROM, EPROM. EE PROM. CD-ROM. 

MO, DVD^cofiSco \^m.m(ommm^\ 

(crtB^^X^ROM, RAM, HD^COf£«CO rgl^jl(7)i(t)3a^M*:j , feSV^ 
20 LAN, WAN, — ^-y h i^ft^ ^^^^^ 5/ b — ^ SriTT UT:7°n 

— /l^-^^-r^^^ y i! \^Xi^Wmi^^^^%(D^. OS (operating 
System) ^^if"^* ^ ti.5SrJfli|cD7°i=! i: miSl bT-^c^M^jgj^i-^ 



wo 03/107218 



PCT/JP03/06952 



141 



— 1 0 6 a*3j:t5^SI"B:^:7 7--f/^4 1 0 6 b) RAM. RO 

^^ScD— §P^C G I (Co mm on Gateway Interfac 
e) SrjlV^T^^aUT^^ j;V\ 
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^fc. VU-^ 4 3 0 OS, ^^^-^^««itM{b^S4 10 0 h^VU 

5 (T^n:^^V^^v'^/KZ)I5(:^^^£f) CATVffl^. I MT 2 0 0 0 .^xt. 

G s m;^^^ fcftPDc/PDC-p ;^s^^(7:)^^[pia^^,IHX»^/^-^ 5/ h 

^^ffl^. i5-|^R^i±llH^, B 1 u e t o o t h^OjfBf^lSIH^. PHSlH^, 

cs. BS^fcfii SDB^cD#:MjiftlH^o5 t>v^-f;i^;0^^^^-e^3 ctv^ 
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K (CH3) -e&S(7)-e. i£#T5 ymM#t-ov>T^«i5<]M^i^-K«9Si 

(CYS) ;05^^nTV^6#-a^t^tt. ^^x^iyy^T^ (cys) ■x;^/^:^^ 

YS) ^s#tELTV^6/5^-tlJ^b. ^^SiJ<Dv-;^7"^ :/ (CYS) mi-i-s.-t'^Ws 
^\U^''^Wm(D^y:^'r^ly (CYS) ^^iff^T 5 7@i?^KS¥^-iP;t^(^-e. 
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25 ji-efeSo 
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20 
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m >k (D m m 

If , 
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5 5. ^m(D^>^^<^W(D—7Mmmm^xti'f-^Ati:^T^yy''t^ 

15 . ±m^mr^^i^tm:^T^yyl^2:^}:hm^^\^&-^^^X. ±mBm<D^iy^-<^ 
20 S# tPfi^M :^'r^yy''t. 



25 ^^(bK-^^. 

±my yy^h ^—^y 3 ^^^j-M-y^y- 2^^^^. ±mmimM'M$^w^yy^y:^k^^ 
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Kim mii^Wl :^'ry^t^ 
20 8. n^^co^>'^<^m.(D—^-IXMn'^ni^At}-r^Xti:^T-y:ft. 

^^pj :7° n ^ ^ u -c JitB A;^ 7" 5^ :7° j: 19 Kfi $ fc _h IB— v^^SB^iJ ft 
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10 :7°ni^^"^A„ 
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15 
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15 



20 



25 



152 

T ^11 c7) fiMT- t^i i- S i|)L3l^ ^> ?f #^-r S ^31 ^ ^vv 1+^ ;^ 7" 
J:it3:7n>-^^T#L3ti!_hfBj^SfL31;^s5>*UTV^ST5; / Bias. *3J;tJ« 

1) se«^fcf^jifa^fea?st*^°y-^7°^ Kcoist^^j (^7K^^^^^$ii:5. 
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Ji tS :7 n 7^ ^ TfL3t i: fern § 5>^fL31^ ^tf:7 P 

15 

±mm^T^—^M"i^^^\^xmn-\^f^±MW&'f—^Km-3\^x±Mm^'R 

^ y mas t UT^^-r sf^^ST 5 y s^M^^^^ t . 

25 ^# ;t ^ t^^ '^mm^mmm.o 
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10 



15 



/ * fc . ill BfL^l::^^ — f+^^S ( T #^ ^ Jn sBfL3t ^ ^> /u^—(D 



19. ^^^m3lf+^^-*5V^-C. JaXT<^ 3 0(7)t+#^f4= 

20 1) Me«^fcf*_hfBi3^S^^t4^°y-^7°^ Kc^^t?^ J^:7X5>^?r^^$-^6. 
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20 5^:7°^, 

±UMi^^^-^^^—t\^:^'Tyy'\z.xm'^^i^f^±MWiM.^^-/v^--(D 5 
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20 



25 



3 ) ^ fcf* jitBr§£a?stt^° y ]<^mm(DmmBr ^ y ^assr^ 
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±m^mw'^mu±m'^^mz.xm-^^i^f^±Mn^nm'M.i'^m^^'^j^^—\^ 



20 ^mK.fr.^b ^mnt-r^ ^ ^-/^°^m^j^i^'l*#^asgo 



25 
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5 

25 ±MW^m-^U'KYmU\±^'^:^'r^y'^\z.xm-&^thfc.±MW'nM:S.Y^m^ 
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25 Si#;^'7"5/:7°i. 
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_btB«at7^'- i5r V- ':f\^xm^^f^±Mmitf— ^ iJit^o _LtB— 

10 #1l5:i:-r5:7°n:i^^9i>.„ 



15 ^^bf^-a^. 

1 ]St^faic(D:7°i3 ri^^^ 



3 3 . }:M^'^'S.\'fm%\tn^%y^'ryy''\c.xm%^f\^f^±M^'^^ 
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3 5. mBm~^tM^mm'\iyi^v^y°^ }^^(dt^ ymmm^f-^^^hmmm 

20 ^y^'t . 

25 -^f p^fi hti::^ {mmr ^ y ma* ?f ^^-r s f^Mr 5; y mas^:^:^ j-^yt. 
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20 ^y^h^ 
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25 #^^^J^ i . 
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5 

±mmwccoT ^ ymnrnv"-^ k^^^^^^t ^ ymm&^m-:>m^^i^^ 
15 -rs«#^^^^i!. 
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tig o -c s ^ mmikM^m t . 

(D /V ^ l-l-^ . f^3Z ^ 7V — 60 It ;i S /Jn 5 l^-^^l^ ^ ^ 5 
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^m^L tf£^ imMr 5 y mn&^'^M-r^imMT ^ / mrnrn^^^:^ "r^yt^ 
^^t^m^tm^m-:)^^ ^ ^ 1° ^ - ^ \z.mff ^ -s- s ^ t t-r^y^ 

10 y'^i^o 

20 ±fBit^(7)T^ y^iB^ij7^-:5^t;i^lEtLS#r 5 y^?«^s^tom7^^^^ 

25 _htBit^#:«3t^fej5fe;^7^ 9 _h|B^t^f*:^-oV^TM'^§^fiL^^x.-C_h 
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25 y@^^S(Z)rn^^7V:3r— ^f+^b. ^^Bl:^-tW^— (D|t?P;^S:g/hi: 
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5 

4 5. ±Waii^(7)f5ill^4 2lg;a^^^4 4 ^l© V ^-f otifBSc ^ 

15 ±fB=3r 5/ 7'#iJP^©i^ J; 19 ±fB=3r-f y ^;Sg^^^S#;tjn § ttfcifaiS j^T 

JifB=^ ^ s/ :7°#^)P^|^i;i J: 19 J:ifB=^ ^ y 'fmm'^&i-^M $ ;rLfc_htB3ff If T 
20 . 

25 47. ±B3^-r i/7°i!§g^Sf*, tK^J®^ (h) ^fcf*7^^/vS (CH3) 
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^^m\^tc±m7&mT^ ymm&m(D^{c-y'y^T4 (cys) ;as#^;i^Tv^ 

^W^l^U. (CYS) t V'-Ts/vy 4 Y%^-^^ L-c*5 (9 /0^o_h 

5 tBifi^T^ y M?^SP^^«-a^;J^?'=eV^SlJ©v';^^^ >- (CYS) ^S;j^^EbTV^ 
5^#IJ^L. ^f^StJ(Z?S/;^X'l' V (CYS) ;6S;i^^-r 5 « ^ W3\ (D v- ,x 

■7"^^ (CYS) %T&mr^/mn'mm\^M^^:i}i^ 

10 

JilB^ ^ ^y z^itM^'T y j; D _htB=3r 5/ -J' ^mM&tiH^M ^ tLfc_htBi£ 
25 ^^tpr ^ ^#mirt-S^^^-^^««it*M;^feo 
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5 0. -hiB^-^5/:7°ffi«^»f*. ykmmi^ (H) ^fci-i^^7um (CH3) 

5 5 1. ±.mm^T 5; / m^^y'^yyli. 

^tii\^rc±mj&i^T% /mm&m(D^lC^^^^4>' (CYS) ;aS^^tLTV^ 
y^f^v-^^x-O- (CYS) ^ ^> /V 7 ^ K/lg-a- ^ L T *3 D /J^oii 
niMWT% ym^^m\M^~^^'hf£\,^m(D->:^T'<:^ (CYS) ^S;^^iUTV^ 

10 (CYS) fcjfii^TS; yMSS¥(3:jjn;t5^:i:. 
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5 3. ±M^^^yy''mm%mns ymm^^ (h) -^tzLU^^^/vm (cHg) 
tiimb/ciiBjfii^T^ /^asi¥©'+'^-^^;^T--f ^ (cYs) -m^-^fh-x^^ 

^#'ai'-ri. ^gCv^;^^^ ^ (CYS) i KM'^^ LTJo ^ ;0^o± 

tBsff^r ^ /WtM?¥{-ft-3-^;rb^.ev^^rjcr)>/;^^-Y^ (CYS) t^^l£\.-x\^ 
^/J*-1^1J^L. ^fMJ(^v';^7^-r ^ (CYS) #^E-r S -^-^ ^ S^S'J CO V- ;^ 

^-rv (CYS) ^T&mr ^ jm^%mm-\^n^^^h. 
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mm 



.10 



Glu— Lys— Asp— Tyr— Arg 



□ 




A 



B 



c 



20cl 



D 




ii 

I 



y5 ►f*--? (Di^-^ 



63 
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